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ABSTRACT 

This paper examines the research literature 
concerning' the effects of homogeneous vs. heterogeneous ability 
grouping on the mathematical achievement and attitudes of students. 
The studies examined concern all grade levels from 1 through 12, and 
relate to grouping on the basis of general ability and *on the basis 
of prior- mathematical achievement. Differential effectiveness of 
grouping patterns on students of high, middle, and low ability is 
examined. Grouping within individual- classrooms is also discussed. On 
the basis of the .analysis of the literature, three recommendations 
are wade: (1) school systems should be encouraged to experiment with 
homogeneous grouping; (2) teachers should be encouraged to ^-xperiment 
with grouping students* within the classroom; and (3) research on 
team-teaching should be done. The second part of this paper provides 
an annotated bibliography. Seventy-seven research reports related' to 
ability grouping are annotated. For each report bibliagraphic 
information, a summary of the research methods, and a list of 
findings are provided. (SD)' 
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^ ' - Preface 

This is one of a series of reveiw3 of empirical studies of various 
aspects of mathematics education. 

This review has two parts. Part B is an annotated bibliography of j 

reports published since the btsginning of I960, The annotation for each^^^ y 

report specifies the grade levels at >/hich the study carried out^ the 
procedures used in the study, and the kinds of information collected. 
The results of the study are then summarized. 

In many of these studies other subject matters,* in addition to mathe- 
matics, wefe investigated. I do not record the findings with respect to 
the.se 'except occasionally to note that tho pattern of findings for the 
other subjects was different from that for mathematics. 

The quality of the design, execution, ^nd analysis of thes'e studies 
varies greatly. In general this quality has increased with time. However, 
comments along these lines are not included in the annotations. Due :to 
the great variations across this country in students, teachers and schools, 
no study or small set of studies, even if of the highest quality, could 
definitively determine the value 'of ability grouping. 

However, it seems likely that if ability grouping had indeed been a . 
strong educational variable then "^hat fact would have clearly emerged pro- 
vided enough studies were carried out, even if each of them was less than 
perfect in design, execution, or analysis. Consequently, a strong effort 
wa« made to locate all reports on ability grouping in which measxires of 
mathernatics achievement were studied. 

Any reader knoivirg of references I have missed is urged to bring 
the'm to my attention. 

X have not attempted to provide a complete list of other reviews and 
discussions, but a short list of such publications is provided at the 
end of the bibliography. 

o 

These annotations form the bulk of this rep^ort. Ho>;ever, Part A is 
an attempt to use these annotations to provide t*entative answers to some 
of the questions most asked about ability grouping and to p:fovide some 
suggestions to teachers, school officials, and educational researchers 
about *the use of ability grouping!" : > ^ 
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PART A 

Introduction • • , , ' • 

"Ability grouping" is a term used to designate any procedure for 
assigning students to classes in such a way that the range of abilities 
-vdthin any class is less than it voiilA be if the students had been 
randomly assigned. Since ability grouping is an attempt to make each 
class as homogeneous as possible with respect to some ability the phrase 
"homogeneous grouping" is often used as a synonym for "ability grouping"* 
Similar ily the phrase /^heterogeneous grouping" is synonymous with "random 
grouping". 

/ 

A wide variety of abilities have been used in forming homogeneous' 
classes. These abilities fall into "two classes. In the^ first are such 
general abilities as are measured by IQ^ overall, gsrade point 'average , etc. 
In distinction to these are specific abilities s* as gra^e point average 
in a specific subject matter (mathematics in this report) or scores on a 
standardized subject oiatter achievement test\ 

Grouping bya general ability is usually used iQ the elementary schools 
and grouping by a specific ability at the secondary level. 

Propotients of ability grouping claim that a teacher can take -account of 
individual differences among students more easily when the range of these 
differences is small than when it 'is large and thai^ consequently^ teachers 
win be more effective and students will achieve better in homogeneous than 
in heterogeneous classes. 

Opponents of ability grouping, hcSwever, claim that it can have unfor- 
tunate affective results and that it causes low ability students to be 
,^d1^igmatized and to develop a poQr^ self -concept. 

The evidence bearing on these conflicting points of view is summarized 
in Part B of this report. Here we list some specific questions and then ^ 
outline the relevant information. 

Does Homogeneous Grouping Resxilt in Improved Mathematics Achievement ? 

I separate, the evidence bearing on this question into two sets. The 
first set consist g of those studies in which the grouping was carried 
out on the basis of seme measure of general ability, such as IQ or overall ' 
grade point average. ^ . ' 

The second set of studies are those in which the grouping was based 
on mathematics achievement, although quite often other criteria, such.^as 
teacher recommendations, were also taken into account. 

The .studies in each of these two sets^ are divided into four categories. 
In the Hrat category are placed those studies in which the results include 
at least one significant difference in favor of homogeneous grouping and no 
significant diff e3rence %n the other direction. The. second category consists 
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of those in which there is at least one significant difference in favor 
of heterogeneous 'grdSping and no significant differences in favor- of 
homogeneous grouping. • 

The third category consists of those studies mth mixed results, i.e.\ 
at least one significant difference in favor of homogeneous grouping and 
at least one other significant difference in favor of heterogeneous group- 
ing. The final category consists of those studies in which no significant 
difference at all wer^e discovered. 

TliOse studies, identified by author and y^ar, in the first set are 
listed by category in Table I and the studies in the second set in Table 

II. • ... 

It is important to notice that the number of studies listed ±1i the 
last category (NSD) is a poor indicator of the total number of non-signi- 
ficant differences reported. Many of the studies in the first three 
categories included findings, of non-significant differences as well as 
significant ones. It is probably the case that the total number of non- 
significant (differences is substantially greater than the number of signifi 
cant ones. A look in Part B at the summary of Borg^s study will make this 
clear. ' 

An inspection of Table I does not provide clear cut evidence either 
for or against homdgeueous grouping. A total of 12 studies (cat'sgories 1 
and 5) reported significant differences in favor of/ homogeneous grouping « 
but a total of 9 'categories 2 and 5) reported significant differences in 
favor of heterogeneous grouping. Eight studies reported no significant- 
differences at all, but as pointed out in the preceeding paragraph many 
other nor?-significant differences appear ir^ the first"' three categories. 

Consequei^ly, one tentative answer to pur first question is that 
grouping studenrs. homogeneously by IQ or general ability is not a'^very 
reliable way of improving mathematics achievement. 

Turning now to Table II we see a somewhat different picture, Sixteen 
studies produced significant differences in favor ox' homogeneous grouping 
and only* 8 produced significant Mfferences in the opposite direction. 
Once again, however, there were a ' substantial number of npn- significant 
differences. 

Some light on the differences between Tables/l and II comes from 
a study by Balow and C&rtin (1966). Half the students pi 'the school were 
sorted by IQ into three homogeneous sets. The other^haXf formed a 
heterogeneous group. The variance on achievement for the four set^ were 
not significantly different. .' ' -o • 

Along the same lines, Balow (196^^) administered achievement test^ 
to seventh graders who had been homogeneously grouped on the basis of ^ 
sixth grade achievement. There was a great ^deal of overlap on seventh 
grade achievement scores between the three 'Tiomogeneous" classes. 
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TABLE I 

Effects of Grouping on the Basis of General Ability- 



Homogeneous 
Grouping Favored 

Karnes et -al (65) 



West & Sievers (60) 
Alam (68)- 
Cluf f ( 6h ) 



Bahllof (71) 



Balow & Ruddell (65) 



Enzmann (61) 
Campbell &'Knill (65) 



Heterogeneous 
Grouping Favored 



Mixed 
Results 



No Significant 
Difference 



Hofset (TO) 
Hofset kT^) 



'Barker Lunn (TO) 



Bouri & Barker Lunn (69) 
Daniels (61) 



Borg IV^ (6I4) 



Goldberg et al (66) 



" Peterson (66) 



Ferri (Tl) 
Wilcox (62) 



Sawchuck & Black (61) 



Morgenstern (65) 



Svensson (62) 



Becker (65) 



Chiotti (61) 
French (60) 
Lovell (*60) 



'■*3crg 3-tudied five separate sets of students. Borg IV refers to the students who 

started the study in grade four. ^ ^. . i 

:;ote : rne underlined entries in this and the next table refer to studies m which the 
curriculum was adjusted to the ability levels of the students; . This matter is discussed 
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TABLE II. 

GrouDin?'^ on the Basis of Mathematical Achievement 



Homogeneous 
Grouping Favored 



Echternoch & 
Gordon 

McLaughlin ( 6l) 
Provus (60) 
Balow Sc Ruddell (65 ) 
Pinney (61) 



Adamson (7l) 



Sommers (60) 



Campbell & Knill (65) 

Frye (62) 
Bo>g IX (6k ) 



Heterogeneous 
Grouping Favored 



Koontz (61) 

Davis & Tracy (65) 



Mixed 
Results 



No Significant 
Differences 

Johnston (73) 



Gilbert & 
McKie (69) 

Wardrop et al ( $7 ) 



Borg VI (6I4) 



Borg VII (61^) 



Borg Vil (6I4) 



X 



Bachman (68)' 



Mahler (6l) 

Mikkelson (62) 

Millman & 
Johnson {6k) 



Ba-iley (6?) 
Chiotti (Bl) 



Schrank (70) 
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A comparison of Tables I and II makes it clear that if students are 
to be grouped homogeneously, then the grouping criterion should be previous 
mathematics achievement rather than general Ability. However, even this 
method of grouping is 'not a dependable. way of improving mathematics achieve- 
ment. With this method, it is more likely that* achievement will improve 
than it will decrease but it is still more likely that there will be no 
significant difference. 

Does Homogeneous Grouping Have Different Effects at Different Ability Levels ?^ , 

Hot all of the studies listed in Part B reported mathematics achieve- 
ment results for low, medium, and high ability students separately. Tables 
III A and B, IV A and B, and V A and B identify, studies that did. Table 
III A identifies those studies in which homogeheous grouping was based on 
general ability and in which separate reports for low ability students were 
made. Table III B identifies those studies in which grouping \ms based on 
mathematics achievement and in which separate reports for low ability stu- 
dents were provided. ^ 

Tables IV A and B provide corresponding information for middle ability 
students and Tables V A and B provide information* for high ability students. 

It should be noted however that definitions of low, middle and high 
ability are not uniform across these studies. 

The patterns displayed in Tables III A and III B suggest rather clearly 
that homogeneous grouping is not a very promising practice for low ability 
studehts. The pattern in Table IV A suggests that homogeneous grouping 
shoijld not be used -vath middle ability students when the grouping criterion 
is general ability* Table IV B suggests that e^ven when the grouping criterion 
is mathematics achievement, homogeneous grouping is not a prorpising practice 
for these students. 

However, Tables V A and B show an entirely different picture and al-gue 
strongly that homogeneous grouping should be used for high ability students. 

Is it Helpful '^0- Students of one Ability Level to Have Students of Another 
Ability Level in the Same'Class ? 

It is sometimes stated that high ability students are held back by the 
presence in the same classroom of low ability students. Similarily, it 
is argued by some that low ability students need the stimulation provided 
by high ability students. Unfortunately, few of the studies listed in 
Part B attempted to directly answer this question. 

Bailey (1967) l^eported that, for high ability students, it made no 
difference whether there [were students in the class at lower ability levels 
or not'. Both Mahler (l9pl) and Mikkelson (1962) report the same findings. 

Ck)ldberg et al (1966) reported that it made no difference to students 
in the middle ability levels whether or not there were high ability level 
• students in the class. However, they^s^:i;?^orted that for lowest ability 
•students it \i3,z better to have high ability students in class than not to 
have them. 
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TABLE III A 



Effects of Ability^ Grouping for Low Ability Students 



Homogeneous 
z) Grouping Favored 



Heterogeneous 
Grouping Favored 



Mixed 
Results 



Peterson ( 66) 



Campbell & Knill (65) 



No Significant 
Differences 

Borg IV {6k) 

Svensson (62) 



Grade 
Level ( 3 ) 



1 /' 



f 



8- 11 . 

9- 12 



TABLE III B 

Effects of Ability Grouping for Low Ability Students^. 



Homogeneous 
Grouping Favored 



Dewar (61) 



Borg VIII iSh) 
Borg ix (6^) 



Heterogeneous 
Grouping Favored 

Wardrop et al ( 67 ) 

Koontz (61) 



Mixed 
Results 



Borg VI (610 
Borg VII {6k) 



No Significant 
Differences 



Provus (60) 



^0: 
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Grade 

L^vel'. 3 ) 

7,3 



TABLE IV A 

Effects of Ability Grouping for Middle Ability Students- 



Homogeneous 
Grouping Favored 



Heterogeneous 
Grouping -Favored 

Borg IV 

Goldberg et al (66) 
Peterson ^"66) 



Mixed 
' Results 



No Significant 
Differences 



Campbell & 
Knill (65) 



TABLE IV B 

Effects of Ability Grouping for Middle Ability Students 



Grade 
Level(3) 

5 
6 

6- 9 

7- 10 

8- 11 ) 

9 

9- 12 



Homogeneous 
Grouping Favored 

Wardrop et al (6?) 



Borg VI (64) 



Borg IX (64) 



Heterogeneous 
Grouping Favored 



Koontz (61) 



Borg VII (^) 
Borg VIII (64) 



Mixed 
Results 



No Significant 
Differences 



Provus (60) 
Dev^ar (61) 



iley (67) 
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Grade 
♦ Level( 3 ) 



2-5 



H-7 

,5-8 
6 
8 



TABLE V A 

Effects of Ability Grouping for High Ability Students 



Homogeneous 
Grouping Favored 

Karnes et al (65) 

Borg IV {6k) 

Dahllcf (71) 

Balow & Ruddell (63) 
Wilcox (63) 
^ Campbell & Knill (65) 



Heterogeneous 
Grouping Favored 



Mixed 
Result;: 



Ko Significant 
Differences 



Sv ens son (.62) 



Grade 
'Level(s) 



lt-6 



6 



6- 9 

7- 10 

8- 11 
9 

9- 12 



Hocogeneous 
Grouning Favored 



Provus (60) 
De-vrar ( 6I ) 

Borg VII- (6I4) 
Borg VIII (6L) 

Borg IX (6U) 



TABLE V B , 

Heterogeneous 
Grouping Favored 



Koontz (61) 



Mixed 
Results 



^rg VI (64) 



No. Sifni^icant 
Differences 

Wardrop et al (6' 



Bailey (67) 
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They alGO reported that for high and middle ability ci.adonfcii It 
better not to have, lowest ability lovel ctudents in the ciacG. 

Hofset {19J0) reported that it made no dilfference v;hethor tlore uoro 
fe^.-j or many high ability studentc in the elaas and in Hof^ot (l97l) vrxo 
reported that it made no difference Trjhether tliere T;ere feu or manyj.(vr 
ability students in the'^cla^s. 

Mikkelson (1962) reported that students not in the high ability level 
gained about the same ^i-jhether or, not there were high ability students ia 
the class. 

In summary, there ia little evidence to incLLcate that students at one 
ability level benefit from the presence of students at other ability IgvgIs. 

Can the Lar^e Ifumber of Non-> Significant Diffe^rences in S tudies _Qf A;pjlt 
Grouping be Explained by FajLlure to Ad^just the Curriculum to the Ability 
Levels of the Students ? ' . 

There is not* enough evidence to be able to answer this question. Only 
fourteen Qf the studies listed in Tables I and II report spscifically that 
the curriculum.^sed was modified to take into account the ability levels of 
the students. The distribution of these between the four categories is 
similar to the overall distribution. However, ^n all of the studies mentioned 
in the next section, the curriculum was differentiated. 

Wilcox (l?6?) observed that there was very little cur;riculum variation 
to take advantage of such grouping as )ie found in his study. 

Mi>i:elsor. {l}62) states that the curriculum was not differentiated in 
his study, but he c^nipared hr ogeneous and^ heterogeneous grouping only for 
high ability students. 

Are there any other grouping methods ? 

/ 

There have been a number of studies of within class grouping. In 
these studies each'^of the experimental classes were divided into subsets, 
usually three, homogeneous in ability. The teacher wpuld work with one 
subset at a time while students in the others would work individually or 
in small groups. . It is -to be noted that when such a procedure is used 
each student receives only one third as much direct attention from the 
teacher as wuld be the base in the usual classroom, whether homogeneously 
grouped or not. * . 

There are two variations in the case of within class grouping. In 
one variation the grouping is establishes, at the beginning, of the school 
year and not changed thereafter. Table VI specifies those studies using 
this procedure and sorts them into the four categories used in previous 
Tables. In '^view of the teacher time allotments mentioned above the results 
are remarkably good. 

It is ctSrious to note that all but one of these studies were done with 
elementary school students. 
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TABL? VI 

Effects .-^f Within Class Grouping 

ilon-c^eneous , Heterogeneous Mixed No Significant 

Grouping Favored Grouping savored Results Differences 

Sr.lth (60) 

Stern (72) 
Putbrese (7l) 
Eddelman (71 ) 



fallen & 
Voules (60) 

Campbell (Gk) 



In the other varietion students are regrouped at the beginning of 
acr. r.ew topic^ usvall^ on the basis of a pretest on that topic. Stur^ies 
f.^hi3 varia-im are listed in Table VII. The results for this variation 
re alsc quite enj^^ursging, 

is 2uri:u£ r-^t^i only one of these studies v;as done vjith elemen- 



>ourger (6^; 
'61) 



r 



H r:.o2;eneous 
"r;uping r'avored 

L'urch (60) 

Bierden (63) 

otovenson (66) 



McBride (70) 



TABLE 'JIl 

Effects of Regrouping 

Heterogenecus 
Grouping Favored 



Mortlock (69) 
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Mixed 
Results 



No Significant 
Differences 



Willcut (67) 



Merritt (72) 
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ni-VQ Criteria Qiher Than Ability Been used for Grouping ? 

Metfessel (1960) and Yerry {196U) both formed classes that cut across 
normal grade levels and thus -were artifically heterogeneous with respect to 
age* Only slight dlfferencea in mathematics achievement vere observed. 

Savard (1960) and (^96l) studies '^limited range'* grouping. His classes 
c:)nsisted of average children plus a sr.all group of either above average or 
below average children. In general/ students did better in mathematics 
achievement than corresponding students had done the previous year when 
heterogeneous grouping had been used. 

Schmidt (1960) studied intra-class grouping on the basis of a socio- 
metric test. The experimental students gained more than the control students 
did. 

Steffani ■ 1970) grouped calculus students on the basis of their callege 
r.ajor3. This prDaedure produced slightly better results than the hetero- 
geneous grouping that had been used the previous year. 

Thelen (19^7) grouped students on personality characteristics which 
v;ere thought to be related to "teachability*^ Not surprisingly, the experi- 
nental students received higher grades than the control students- However, 
they did no better :n standardized tests. 

Tae PygBmalion Zffeot . 

Schrank (l reports that, when students had actually been randomly 
s^oigned "lo cle3ces cu^ believed they had been grouped by ability, all 
clashes TDerfcrr-.ei 2c:;ut the same level. 

T-jicknian a;:l Bierzan (I97l) arbitrarily reassigned some low and middle 
ability students ^.z the next higher level. This procedure did not increase 
achievement. 

Does Ability Grourir.B Affect Student Attitudes ? 

In a substantial number of these studies listed in Part B some measures 
:f student atti::udss -/ere taken. A wide variety of measures were used, in- 
cluding attitudes tcva^^ds subject matter, toward self, toward school, towards 
the grouping prcoedure, etc. 

Thesa studies are listed in Table VIII. An inspection of this table 
shows that ability grouping in general has little effect on student attitudes 
or else changes them for the better. 



TABLE VTII 
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^. Kffecta of AbiUty Grouping on Student Attitudes 

Attitudes Attitudes Mixed 

Improved Declined Results 



Karnes et al i6^) . / 

Stern (72) - 



4 



Barker Lunn (TO) 



West & Sievers (60) 



Borg {6k) 

Goldberg et al 
(66) 



Bier dor. ob, 
V;illcut (67) 



.Wilcox (63) 

Alam (68) 

Mortlock (69) 
Mc Bride (70 ) 



Wo Significant 
Difference. 

Johnston' (75) 

Hofset (70) 
Hofset (71) 

Ferri (71) 

Lerch (60) 



Morgenstern (65) 
Bachmati (68) 

Mikkelson (62) 
Peterson ( 66 ) 

Lovell (60) 

'J 

Merritt (72) 
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Conclusions 



Three recommendations emerge clearly from the abov- discussion. 

First, school systems should be encouraged to experiment vrith homo- 
^oneous grouping for students v;ho are high in mathematical ability, but 
to group the remaining students heterogeneously. 

Second, teachers should be encouraged to experiment with \d,thin-class 
grouping, particularly the variation which uses regrouping at £he beginning 
of each new topic, 

A third recommendation is addressed to researchers in mathematics 
education. Research on team-teaching of mathematics is^ quite skimpy and- 
n::t very encouraging about the effectiveness of such a teaching procedure. 
But many of the school buildings recently constructed are designed with 
open spaces and hence can accomjijodate team-teaching. 

It would seem worthwhile to investigate the effectiveness of team- 
teaching using the procedures of the Dewar and Hombourger studies. With 
a team of three, say, teachers, one of them could teach the. beginning of 
a' chapter, or topic, to the combined group of students for two or three 
days, ^ after which the students could be separated into a high,' a middle, 
and a low grsLi;p f^r the res-£ of that topic. Each teacher could then 
-.rsrli wi-ch one cf ^.hese groups for the rest of the chapter or topic. 

The dif f^r-^^::?^ "between this procedure and that used in the Dewar and 
Hamfcourger stuiies is that each student would be in direct contact with 
a teacher all "hr ti:::e, rather than only one third the time." 

Tr.9 resul-c of ".;ithin-class regrouping shown in Table VII suggest 
that this Tjroceiure rnight well be an effective v;ay' of making use of open 
space schools. 
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PART B , 
ANITOTATKD BIBLIOaiinPHY 



Adarason/ David P. Differentiated Multi-TrRck Grouping vs. Uni-Tra<ak 
EducatioiWLJSrouping in Mathematics. Doctoral dissertation, Drignam 
Ynung Universi^y (1971). 

Three hundred sixty seventh and eighth grade students were ttsed in 
this study. ' " = . 

TUese students 'vjere in two schools. In one of the' schools homogeneous 
grouping was used. Students were assigned to one of three ability -Idevels 
en the basis of academic achievement and teacher recommendations* Instruc- 
tion was tailored to the ability level of the class. The middle ability level 
classes were provideS with teacher aides, fifteen boys and girls at each of 
':hese levels, ir each of the two grajfes were sel'^ct^d for analysis. 

In the contrcl school heterogeneous grouping was uged.^ The comparison 
sample was ch::sen cn the basis of IQ. 

Findings ; 

1. Or. a conrautati:.n test the experimental students did better than the 
control students. ^.^-^-^ 

2. Or. arithir.eti2 ^-^ncepts and^^^Tnarithmetic applications there were no 
sia^rnif leant dif ferrr.ce3. \ ' * •* 

Alara, Sami Jamil. • A Cr:r.parative Study of Gifted 'Students Ehirplled in 
Separate andlr.er^lar Curriculums. Doctoral dissertation, VJayne State 
University (ijoi*. /' 

Thirty two ninth grade' students were included in this study. 
Sixteen of the students had been selected at the end of grade two 
for a program fcr gifted students,. The selection was based on IQ. 
The ma'tched control group had not been included in the program. 

The experimental students were 'homogeneously grouped during the 
entire program. The emphasis was on activity and individualized work. 

A standardized test was aministered at the end of the. ninth grade. 
A self -concept scale -vms also administered, as was a critical thinlcing 
instrument. 

Findings ; 

1. There were no significant differences between the experimental students 
and the control students on arithmetic computation or on arithmetic concepts. 

2. The experimental students scored higher th,an the conti^ol students on , 
arithmetic applications.^ 

5. The experimental students were higher on critical thinking tl.an the^ 
control students. 

i|. There was no difference between the experimental and control students 
in selfTiConcept. 

5. The experimental students were higher in leadership than the control 
students, but there were no other significant personality differences. 
* * - 
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: ;hman, Alfred M. Factors Related to the Achievement of Junior High 
3ch jol Students iti MathematiCo. bjct^rrr^al dissertation^ Univj^rsity of 
'ro^n (1968). 



Three ' hunlrLid^ tv;euty f»jur seventh ^ra^^e students were -analyzed 
:n this study. Thoy came from 15 schools (grades 1-8) in a large 
e£ty.^ 

'j?v70 variables vrere investigated. Some of the schools were depart- 
rstn^rxlized for iriatliematics and some were not. VJithin aach pattern some 
.?la3se3 were grouped according to ability and some were not. 

A mathematics posttest was administered at the end of the seventh 
grade. Measures of self-concept were also obtained at that time. 

rindings : ^ 



lliere was no significant difference on mathematics achievement 
>3tj7een the four patterns. 

rnere were no significant differences on mathematics self-concept 
:e"v;een the four patterns. 



2ai:ey, Iieraran ?. A S-:uiy of the Effectiveness of Ability Grouping on 
Success in First Year Algebra. Doctoral dissertation, Bt. Louis 

University ^ 196" J. 

riicteen ninth {rrsie algebra classes were used in this study. 

In the ^2Y'Cl. -:i;-3':err. in which, the study took place high school 
i;-:uienT3 vere :**cr each subject on the basis of previous 

a'^hieverent in "^..st zwc^eot. There v;ere three tracks or ability 

u levels. ^ ' ' 

"Iwo hetei':g':;in.9-:u3ly grouped classes were formed by moving the 
aven numbered sfjidents frorri a track one algebra class into & track two 
^:la*ss and by moving the even numbered students from the track two class 
. to the track one class. 

A standariized algebra test was administered at the beginning and 
at the end of the year. 

In a ^follc-.-vp stvdy a standardized geometry test was administered 
those students wh:> had continued from algebra into geometry. 

.1. On a standardized test the high ability students in the heterogeneously 
grouped cJO.&ss.d^d as\well as comparable- students in the homogeneously 
grouped classes. ' * ^ - ^ 

i. High ability students in heterogeneously grouped clas'ses received 
higher grades from their teachers than comparable students in homogeneously 
_3rouped classes. 

. For medium ability students the grouping method had no effect on test 
ocores or on teacher assigned grades. \^ 



Bp low, Bruce; Curtih, James. Ability Groupij;ig of Bright Pupils. 
Elementary School Journal, Vol. 66 (1966) pp. 521-526. 

Bright third grade student's -were studied. There were I50 of 
them included in the study. • 
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!rhei3e ctuflents were at a university lab^^ratory school, most of 
v;ho::fj i)tnaenUi vevQ of high ability. Sch^:^Ql records were sampled 
until r/J complete sets of data were located. The data included IQ 
and achievement scores. 

Half, the students wove randomly assigned to a heterogeneous set 
and the remainder were sorted by IQ into three sets of 25 each. The 
IQ ranges for these were \00 to 122, to 1^1, and 1^^2, to l8l. 

The variances, for all achievement scores, were computed for each 
of the four sets. 

Findings : 

1. On, each cf arithmetic computation, arithmetic knowledge, and , 
arithmetic problem solving, the. variances were not significantly 
different. 

» • * 

Balo--; V-vin^ '-^ "xhe Effects of "Homogeneous" Grouping in Seventh Grade 
Arith;e5c! Arit>raetic Teacher, Vol. 11 il96k) pp. I86-I9I. 

Seventh sraie students were studied. They totaled 555. 

Vrhpn rh»v --tered the seventh grade they were placed in homogeneous 
fast ave-??3. 7r slo^^ sections on the basis of achievement test scores 
at the e-d --ad« 6, letter grades in arithmetic, and teacher coraraen.ts. 

^ 4.^3^ and a problem solving'test were administered at 

the er.d"o?"--r:ele-:r-i week of ' school. The same tests were administered 
again at the e.-.i :f the school year. 

l ^'^'^^More 't- --- ~-'^> °f "the students had initial Computation scores 

betwe^^-^-" - -.---e of the fast sections and the highest score of 

4.. g 3- "...'L' ^ ---i. 21 any of the three levels would have been appro- 
priate' ^"V^.^"v-=~^-ivin6, the ovef lap was greater. T^-ro" hundred 
ninet--nin-^ i'have been placed at any of the three .fevels. On a ' 
composite of rJce .t'-rc scores, the overlap was 255 students. , 
2. The overlap at the end of the year was 251 for computation and 250 
for 'orob'' e*^ s ""* v'^n'-''. ^ 

5. O-zer^the J^ar, "the, fast sections gained the most otl computation and 
•f-Vip se'^tic'^s the leasts. 

T In prob^^am solving, correlations between gain and initial score were . 
ail negativi, cut there was heterogeneity of regression. The negative . . 
correlation wa^ greatest for the slow sections. 

Balow, Irving H. ; Ruddell, Arden K. The Effect-^, of Three Types ^pf Grouping 
on Achievement. California Journal of Educational Research, Vnl. li|, 
(1965) pp. 103-117. • 

Sixth grade students in four schooT.s were studied. About 200 students 
had complete records and- could be included in the analysis. 

In one school, students were grouped homogeneously in four mathematics 
ability 'levels, and similarly for reading. For all but these tw classes, 
they- were grouped heterogeneoubly. 

In a second school, the two sixth grade classes were homogeneously 

grouped on the basis of IQ. ' ' ^ -, • , 

In the other two schools, heterogeneous grouping was used exclusively. 

' . ■■ ^' 

* " ' in 
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3tandar(^iz^^a tests were ^/iven t^t the bcf^nning and the end of the 
nehool year. Am inforraation v;as obtained^ and throe IQ levels were uued 
in the analyj^lo. 

Findings : , ^ . - <i 

1 . The IQ-groiiped students gained more than homogeneously Grouped students 
in arithmetic computation^ with the heterOf^eneously grouped students making 
the least gaim « „ * 

2. There was no significant treatment difference on arithmetic problem 
solving (or on other subjects, such a$ social studies, science, spelling, 
etc.). 

5. Although the middle IQ groups shov^ed greater gains than either of the 
pther two on most subjects, the homogeneously grouped high IQ students , 
gained more than the middle or lovr groups. 

' » . * 

Bai:*ker-Lunn, Joan C. Streaming in the Primary School. National Founda- 
tion for Educational Research in England^ and Wales (l970). 

The students in this study were followed over a four year period 
from the beginning to the end of junior school (ages 7+' to 11+). There' 
were fifty sch.-::l3 which practiced streaming and 'fifty matched schools 
which did not stream. The total numb^er of students "was over 7^000 to 
begin with. Attriti:;n resulted in 56 matched pairs of schools at the 
end of the study including over 5,000 students. ^ 

•A meshanlral e,rithmetic test and a problem arithmetic test wer-e 
administered 3Z r/ne end of each year. However, there were two parallel 
forms, A rsni:r, z^'if . set A) of the pairs used one form at the end of 
the firzz, re^rri, er.l fcurth years and the other form at the end of 
the third 'year: . Tne remaining pairs of schools (set B) used each year 
the fcrr. o^h^v " ":na one used by set A* (Thus there were really two 
parallel e:-:rirl'.-~:".': ^ . ' 

In addi*:i n "t: *r.e above tests a numtjcr concept test was administered 
• at the e*nd :f year 3 two, three, and four. 

A nur.per :f attitude tests were also administered. 

Students" were divided into three ability levels on the basis of a 
reading test at the beginning of the study. Students were also divided 
into three 3ES levels. The results were analyzed separately by sex using 
. 'ANCX3VA'. Taus there were two X three X three X four = 72 comparisons made ^ 
for the mechanical arithmetic and problem arithmetic tests. For concept 
arithmetic te^T^ there were comparisons. 

Findings ; • 

1. For set A the number of significant differences were as follows: 

. ^ . Unstreamed Streamed 

Mechamical arithmetic 13 1 

Problem arithmetic 10 1 

Number concept h ' 1 

For smaple B significant differences were as follows: 

- . Unstreamed Streamed 

Mechanical arithmetic 1 15 

Problem arithmetic ' 1 15 

Number concept 1 2 

2. Thd discrepancies between the, results of the two diffe;rent experiments 
• seems to be entirely due to the sampling. In particular, /nothing known 

about the teachers explained this discrepancy. j 
(The overall conclusion is that mathematics achievement 'is about the same 
in streamed and in unstreamed schools.) 

. ■ 20 



5. Hov/ever, fov self-concept',, attitudea to-Jarfl Gchool^ etc., there were 
no significant differences "for high ability students, but in general the 
results were more positive for the unstreamed schools than for the streamed 
schools. ^ 



Becker^ Leonard J. An Analysis of the Science and Mathematics Achievement ' 
of Gifted Sixth Grade Children Enrolled in Segregated, Partially Segre- 
gated and Non-Segregated Classes Doctoral dissertation^ Syracuse Univ' - 
sity (1965). 

The sacaple fs^r this Study consisted of 255 sixth grade students in 
26 different classes. All the students were considered "gifted'* in that 
each had an' of IJO or more. 

Of these students, 67 were in heterogeneously grouped classes. 
Another 70 were in special programs for gifted students in whjLch they 
were grouped separately for part of the school day or week for enrich- 
ment purpo$es. The resiainder of the students we^e^ in homogeneously 
grouped classes. c 

A coiainon test was administered, to all the students and a stan- . 
dardized test vjas adjrinistered at the end of tlje school year. 

Findings : . ^ * 

1. The n:ear/?:ather:iatic3 ^scores for the three programs were not signifi- 
cantly differer.". . Tnis was not true for science scores.) 

2. Bojrs scared r.lrr.er ::han girls. 

*5. There ^as sr, ir-::^raGtion between program and sex. Boys in the special 
prograr^s scored riigher than the boys in the other kinds of classes. This 
was not- true f:r ^rirls. ^ 



Bierden,. James Z. Provisions for Individual Differences in Seventh Girade 
Matheniatics rased on Grouping and Behavioral Objectives: An Exploratory 
Study. Doctoral dissertation, University of Michigan (1968). 

Forty 'fo^r seventh graders were used in this study. 

* 

•Behavioral objectives drawn from the textboak. were, written by the 
investigator at three levels: basic,., intermediate and- advanced. 

The objectives for each topic were distributed when the topic was 
first taken up. The investigator then taught the topic to the class 
as a whole, aiming the instruction at the intermediate level of objectives 

This phase v^as followed by a test on the basis of which each student 
was assigned to one of three, ability g:poups. 

During the next phase each group worked separaftely and' then a test 
approprigite to 4^he ability level of the group was administered. 
' During the final phase the students worked individually. 

During the course of the study some cjianges were^made in the design. 
In particular the final phase was omitted for some topics. 

A variety of mathematics and attitude tests was adminisi^ered. 

This was primarily an exploratory study. In particular, there was 
no control group. 



— — 

1, Students did not end up at the same level for each topic, 

2. Student attitudes to these procedures v/as favorable. 



Students did learn a significant amount of mathematics during the 



^ch' ol year. 



Borg, Visiter R, An E\'aluation of Ability Grouping. Cooperative Research 
Project -777, Utah State University, Logan, Utah (l96'0. 

Five zets -^f sijudents were included in this study. Sample IV was ia 
gralie four at the beginning of the study, Sample VI in grade six, Sample 
VII ipvgrade seven. Sample VIII in grade eight, and Sample IX in grade ^. 
Approxirr.ately 2,:'C') were involved during the first year. I^nother 2,OO0\ 
were added at the beginning of the second year. 

0 

The classes which made up these samples were chosen in two similar 
school districts, Ir. district A, classes were grouped by ability on three 
levels in the elerr.e-tary school. The grouping, which was done each year, 



achievement scores from the preceding year. At 



was made or* the aa^ 

the secondary level, grouping for mathematics was based on mathematics 
achiever.er*t x^e rrevicus year. No grouping was needed for the advanced 
courses. 

In -.hi^ fllsrricT, the rate of presentation of the subject matter vras 
adjusted to the aiili":: level of the class. Curriculajj materials were also 
adj:l£ted t: "-..-e ^ciliT:- level, but the main difference between classroom 
activities at difierer.^ .ability levels was speed at whith material was 
presence i. 

Ir di?*:ri:*: rv^cAov:: grouping was used ^together with enrichment to 
adjust t:*^ l-^"::! ar.i depth (rather thein the rate) of presentation of 
materia"., 

i A standariizei test was administered at the^beginning and end of the 
first year. After that, another standardized tgst was used for each of 
the final three years. 

Findings : ■ / 

1. Tne only sirrdf leant differences vjere as dndicated in the t^les: 



Sample 



Sample VI. \^ 



Year 1 
Year 2 
Year 3 
tear -i 



Year 1 
Year 2 

all li 



Superior 
A > R 



A > Rv 

Superior 
A > R 
R > A 

R > A- 



Average 



R > A 



Slow 



Average 
A > R 



Slow 



R'> A 
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Sample VI F. 



ERIC 



Sample \HJ. 



Year 1 
Year 2 

all li 



Year 1 
Year 2 

all ^ 



Superior 



A > R 



Average 
R > A 



R S> A 



Sample IX. ^ 



Year 1 



Superior 



A > It 



Superior 
A > R 



Average Slow 
R > A \ 

A > R 



Average .Slow 



A > R 
A > R 



A > R 



2. On one fr-easui-e :f attitudeb toward school, in Sanrple VI the superior 
and average s^/.d^'i^s in District P scored higher than those in District 
A. In sample 'Z i't.Lz '.ras true for average students. 
• 5. On -another 's-Tituie battery, Samples IV^ VI, VII, ^nd VIII combined, 
there -;ere r.: ^1---:: fi jant differences between the districts qn attitudes 
toward peers, zr':, zlie superior boys and girls and the slow boys in 
District A ha"; re^-ier attitudes towards their teachers than the corre- 
sponding '"stuaer.".: m IlStrict R. Slow boys in District A had a better 
attitude toward sahcol than slow, boys in District R; No other compari- 
sons s^o^^^ a ^ significant difference. \. 
l.^ There was^'^y little difference between the two systems on a test 
of Ideal Self ""I'lr.c-ept. For Actual Self Concept, the results favored 
District R. Ihe girls were largely responsible. 

5. There were no significant differences with respect to te'st anxiety. 

. . , V 

3org, Walter R. Ability Grouping in the Public Schools. Journal of 
Experimental Eiucation, Vol. 5^ (1965) PP- 1-97. 

A slightly edited version of the above report. 

Boixri, Janet; Barker Lunn, Joan. Too Small to Stream. Katicnal Foundation 
for Educational Research in England and Walea^ Occasional Publication 
' Series^ No. ^21 (I969). 

Fourteen matched pairs of small (fewer than pight classes) junior 
.schools were stu'^ied. 

In one of each pair students were assigned to classes by age which 
resulted in heterogejieous ability grouping. In the other school in each 
nair students were retained or promoted in such a way as to create classes- 
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:;'jrafiv;::at horLOi['onc>oa3 in ability. Tei^ts in problem ai^ithnetic, mechanical 
arith::M,U' , and concept arithmetic -were f.'?;lven to ^11 students in each 
schaol. 

Findinr^s : 

1, On prol/l^^ri arjthirellc thore vjore four oit^nlficant differences in fa vox' 
of heterogeneous grouping. There were twenty eight non-significant dif- 
ferences in favor of heterogeneous grouping and four non-significant dif- 
ferences in favor of homogeneous grouping. 

2. On the second test there l8 non-significant differences in favor of 
each form of grouping. ' / • ' 

5. On the third (not taken by the seven year olds) there were 15 non- 
significant differences in favor of heterogeneous grouping and II4 in favor 
of homogeneous grouping, 

(In English and in reading there v;ere pronounced advantages for homogeneous 
groupyj^.) 

Campbell, Azzie L. A Comparison of the Effectiveness of Tvjo Methods of 
Class Cr^ani::atlon for. the Teaching of Arithmetic in Junior High School. 
Doctoral iissertaticn^ Pennsylvania State University (l96i^). 

This stua;:^ utilized 2^40 seventh grade students. 

Tne students were in two junior high schools. They had all been 
tested f:r ariTrjnetic achievement at the end of the sixth grade. A total 
of 221' puril3 ir. eaclt C'-^^^^^ior high school \^^e given IQ and arithmetic' 
achievemen- te::Tz ai: t:he beginning of/?the seventh grade. 

On the ':arir :f "These scores, four classes of 50 each were formed in 
each schccl ir, ru-^h a way that they were all matched in IQ and in arithmetic- 
achiever.er:': . Z^r. rlti^^es in each school were randomly assigned to the ex- 
per ir.en^- h 1 " r ? * t. ^ r.t . 

Ea ir::":r' ct ;.' involved taught one experimental and one control class. 

The e::T:??-l;.3:.-:al treatment was withia-class grouping. EactTXexperi- 
mental claso ^:.^z iivided into a high^ an average, and a low grni.ip) on the 
basis of the a?I,ieverae/it test given at the beginning of the year and also 
on the teacher* 3 juigenent^ based on teacher-made tests and daily class 
performance. 

The SMb£r:up3 were located in different parts of the room. The 
teacher spent equal amounts of time wd,th each ability group. The text- 
book .levsl was adjusted to the ability of the group* 

The ccntrcl classes were taught in the usual whole-class method. 

Another forr. of the standardized achievement tests was given at 
the end of tho school year. 

Blndin^^s : 

1, The original matching of the classes on IQ and achievement was 
successful. 

2. Both experimental and control students made significant gains in 
achievement during the year. 

5. There was no significant difference between the gains of the ex- 
perimental and the control students. 

Campbell; L. M.; Knill, W. D; Ability Grouping and Grade Nine Achievement. 
Alberta Journal of Educational Research, Vol. 11 (1965) PP. 226-252. 

The subjects of this study were all the ninth grade students in a 
single school over an eight year period. 



Durin^^ the fii'st three years, heterogeneous grouping v/a.^^used. 
IXirinf^ the next three years, ability grouping v;aG used; based on academic 
achievement in the eighth grade. - Daring the last two years, grouping was 
done by subject matter area, based on eighth grade achievement in that ^ 
subject. 

Subject matter staninen and ability percentiles were collected, 
Thirty-'^wo matched pairs at each of three Ivi levels were selected 
for each of the three time periods. Pairing was done on the basis of 
sex, age, ability, and IQ. 

Also, for a second analysis, a similar number of cases was chosen 
randoraly, • ^ . 

Findings : 

1. A comparison of the first tvro 5-year periods found that' homogeneous 
grouping was significantly better than random grouping for the top and 
bottom ability- levels. There was no significant difference for the 
middle ability group. This result held for both sampling methods, 
(The results fcr Dther subject matter areas were different.) 
. 2. Vrnen subject matter grouping was compared with heterogeneous grouping, 
the results were zhe same as in the comparison/b^tween heterogeneous and 
homogeneous grouping, 

3. Subject matter grouping v;as no tiiore effective than homogeneous ability 
. grouping. 

Chiotti, Joseph Irani-:, .-.'Progress Comparison of Ninth Grade Students in 
Mathematics fr:r. Tr.ree School Districts in the State of Washington 7*ri.th 
Varied Methods : f 3"-r»;ping, Doctoral dissertation, Colorado State 
College {l^ol , 

This stui'/ ir.v:-l-5i 62 ninth graders in eabh of three junior high 
schools* e " / » 

In one of these schvols students v;ere grouped on the t^asis of past 
achievement (ani teaoher recommendations when in doubt) at five dif- 
ferent levels. Hach level cut across the three grades in the school. 
Assignments to levels were reviewed' each semester. 

In the secor.i school three ability level? were defined within each 
, of the three grades and students vfere grouped homogeneously by ability. 

In the third school heterogeneous grouping was used. 

A standarsioei mathematics test was administered at the beginning 
and at the end of the school year. 

Pretest sc.: res v;ere used tp establish comparable samples mthin . 
each school for comparison purposes. ^ 

Findings : ' ^ 

1. The grouping patterns had no effect on achievement. ^ 

Cluf f , James E, The Effect of Experimentation and Class Reorganization on 
the Scholastic Achievement of Selected Gifted Sixth Grade Pupils in 
VJi Chita, Kansas. Doctoral dissertation. University of Arkansas ( 196^1 ). 

There v;ere forty eight experimental and forty eight control students 
in a two year study covering grades four and five. 



rh'j 0}q)r^ritriQutar st^d^jut.^ were c:}i03on fi^cm amonf,^ thoae with ah of 
I2i^ O'^ hifhor nn4 with a ^rade equivalent of at Least k l/S year^i. The 
.eontro: jtuden^^c wore laatched with the 2x:perln:entai students on sex, a^e, 
IQ, and achievement. 

"■ ho experiraental students v^ere homoeoneouoly grouped 'in four 'classes 
(thc^rc wrf.-i c^ic^ity oxreririierital' ntudenta to start with, but becanrse of , 
attriiiicn and the'need to equalize cells in an .analysis of vai^lance only 
^^8 pairs could be included in the analysis). The control students were 
group?! heterogeneously. / 

"The experimental students were not accelerated but rather were urged 
to broaden their understanding in all of their classes. 

A standar-ii^ed achievement test was used at the beginning o/f the 
fourth, fifth, and sixtn grades. 

Findings : 

1. On arithmetic skills tile experimental students started 1/2 of a month 
behind tV^e c::-ntr':;l students and were 2 l/2 months ahead at the end of 2 
years . 

Da?illof; Urban S. Ability grouping Content Validity, and Curricuium 
Process Analysis.' Teachers College Press, Teachers College, Columbia 
Unxverr>i-:y, i:ew Yor'":, Z:ew York. ^ - 

/ 

Dahlicf use^ the sar.e students as were included ia Svensson's 
study. 

Tahllrf hai ^cll-^cted various kinds of information about the 
schools in "..1.1 jV. tlie ?;en3son study took pVace. He used this informa- 
tion in r'^:ir.al::-:ir.r enssou's data. 

Findxnrs: ^' , 



1, 'iK^ £t>i wr.' ^.:ere placed in the high ability group at the end 
of the fcurth i'ra±'s hai about the same mathematics score at the end of 
grade six as ^he students who were in homogeneously grouped classes 
durinc grad^;^ five and six. However, the selected students spent much 
less time on zhe r.aterial covered by the sixth grade test. 

2. Ir: grades zeven and eight the students w^ho had been selected. at the 
end of the f^urt^I grade spent much less time on ar 'ttimetic and more tirae 
on algebra and gecmetry than the students selected at the end of^ sixth 
grade. However,^ the tesii used at the end of grade seven was largely on 
arithrr.etic a*:! henc^ did not^tes't much of the material learned by the 
early select stidentB. To a lesser extent the same thing was true for 
the ei^.hth r:r^-ie students. 

Daniels, J. C The Effects of Streaming in the Primary School. II. 
A Comparison of Streamed and Unstreamed Schools. British Journal of 
Educational Psychology, Vol"! 51, (l96l) pp. 69-78*^ 

<^ ' ^- 

Four junior schools, e*ach of a si2;e to adroit three classes each 
year, furnished' the subjects for. this stud^. 

Schools A and C were un^er one LEA and schools B and D in another. 
I^ most respects, each pair of schools was quite sitrdlar except for 
philosophy ab^ut streaming. Schools A and B were against and did not • 
use it while schools C and D wer6 for it and did it. 
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wSamples from schools A and C \jere chosen that were matched on IQ» 
oineo test results vere available for three consequotive year-groups, 
there were' three such matched samples . 

(Although it is not so stated., evidently the same procedure was 
used v;ith schools B and D. ) 

Findings ; ' 

1 . School A and School C were the same on IQ during the first year, bu^ 
School A was higher at the end. . 

2. On each of six comparisons, over the four year period. School A sco/ed 
higher than School C in arithmetic. 

5. School Bj was consistently ahead of School D on IQ. 

At the end Z:t four years, school B had gained more in arithmetic than 
School D. 

i 

is, 0. L. Jr., Tracy, Neal H.- Arithmetic Achievement and Instructional 
^irouping. The Arithmetic Teacher^ Vol. 10 (1965) PP- 12-17. 

This stud;:/ ir-vcl'/ed 395 students in grades ^4, 5^ and 6 in two schools. 

In one of tbe schools, students were grouped for arithmetic on the 
basis of past acnievenient and ability. No grouping was done across grade 
levels. In the other school, random assignment to classes was used^ 

A standariizel arithmetic test, an ability test, a self-concept scale, 
two 'ar^ie-liy sc^Ves, and an arithmetic attitude inventory were administered 
during the thirl "eer: of school. The arithmetic achievement test was 
a^inistered tire end of the school year. 

Analysis rf ::-:3riance used all the initial achievement, cognitive 
and affective 3?:re3 as covariates. 

Findings : 

1. At the teriiv.ilr.^ :f the school year, the school using ability grouping 
scored higher :^r. achievement. At the end of the year this advantage had 
vanished. The rand::r.ly grouped students gained significantly more on both 
computation- a^id. reasoning. 

war, Jphn A. Ar. Zicp^riment in Intra-Class Grouping for Arithmetic 
Instruction! ic "he Sixth Grade. Doctoral dissertation. University of 
ICansas ( 1961 ) . ^ 

Eight classes of sixth grade students provided the subjects for 
this sttxdy. 

Eight teachers volunteered to take part in the experiment. They 
were randgmly assigned. to the experimental (within-class grouping) 
treatment or to the control (whole-class procedure) treatment. 

At the beginning of the school year, a standardized arithmetic 
'achievement test was administered and also an IQ test. Using the 
achievement information, (but not the IQ) and previous school records, 
ceach experimental class was divided into three ability levels. The 
initial grouping was reviewed and, when appropriate, revised after a 
ten day period. After that, no revisions in the grouping were made. 
A- separate curriculum outline was provided for each level. 

Teachers divided their time equally between their three experi- 
mental groupi:, 
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'-.no cntrol teacher3 foncv/ed the normal whole-class teaching 
procedure. 

An attitude inventory v;aa administered at the end of the school 
year, and an alternate form of the achievement test. 

Findings ; 

1, The experimental and control groups vjere comparable at the beginning 
of the study. 

2, The experimental group made greater gains than the control group, 

5. The abovp* and below average experimental groups significantly exceeded 
their controls, but the average students did not. 

k» Beth the e:cc?eric:ental teachers and the experimental students approved. 

Dewar, Conn A. Grouring for Arithmetic Instruction in Sixth Grade, 
Elementary Schoo" Journal, Vol. 65 (1965) pp. 266-269. 

A brief account of his dissertation findings. 

Echternacht, Charles; Gordon, Virginia. Breaking the Lock Step in 
Arithnietic. The Arithnietic Teacher, Vol. 9 (1962) pp. 86-89. 

This szv^^i' ir/,clvei one hundred fifty students in grades four, 
■ five, ar.d si:;. 

>i the C33ic rf Zo, previous mathematics achievement, and teacher 
reccr^-rer.ia^ir.ic • "he students were placed in five different classes, each 
as homcger.eiu:: S3 rcsslble. The classes cut. across the three grade levels. 

The gr:;ri '-r ':az flexible and students could be moved up or down at 
any ti:r.e, 

rhe ze^:'r,e::2 grouped within classes, usually organizing two subsets. 
Finding!=i: 

1. • The lowest f^roup completed all the work normally done in grade four. 
Each of the :ther groups completed more than a normal years work. 

2. On a standardized test administered in the middle of the year in both 
the first and -^he second year of the study, gains (for classes, not 
students) ranged frc^n 1.2 to 2.2' years. 

Eddelman, Virginia K. A Comparison of the Effectiveness of Two Methods 
of Class Organization for Arithmetic Instruction in Grade Five. Doctoral 
dissertation, Ibrtheast Louisiana University (l97l). 

One hundred fifty six fifth graders in six classes were involved in 
this study. 

In a large school system one elementary school was randomly chosen 
at each of three SES levels. Within each school two fifth grade classes 
were chosen at random, ore to be an experimental class and the other a 
control class. 

In each experimental class the students were divided into three 
ability levels. The decisions were based both on teacher opinions and 
the results of a standardized mathematics pretest. Teachers spent 
equal amounts of time each day with each of the subsets. 
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' In the control classes (taught by the same teachers) the 
studeutn were separated into three subsets by a random process. The 
prccedure in each of these control classes was otherwise the same as 
in the experimental classes. 

The treatment lasted for nine weeks after which a parallel form of 
the standardised test was administered. 

:*lndings : 

1, There was no significant treatment effect, 

2. Teacher opinions about intra-class grouping (obtained before the data 
were analyzed) were not in accord with the above finding, 

Enzmann, Arthur M. An Evaluation of the Science and Arts Curriculum for 
Selected Students of High Ability at Cass Technical High School, Detroit, 
Michigan, Doctoral dissertation, Wayne State University (1961). 

Several hundred gifted eighth graders were invited to participate in 
a special program in a technical high school in a large dity. At the end 
of grade twelve, two hundred six jstudents had complete scores, ninety four 
of whom had participated in the special program, and a hundred tvielve who 
had declined the irxvitation. 

In natherr:^tics the special program was acceleration. 
Standardized criterion tests were administered at the ends of grades 
ten and twelve. 

Pairs of s-udents niatched on IQ, sex, and mathematics scores at the 
end of grsde eigh" were compared,. 

bindings : ' 
1, The cnly £ir::ificant difference was that the students in the accelerated 
"orograr. did be^z^-er than the control students on a standardized mathematics 
test at -he er.d :f rrade ten. (However, the standardized test used at the 
end of grade twelve did not cover much of the material studied by the ac- 
celerated students ) , 

Ferri, Elsa, Stream/ng: Two Years Later, National Foundation for 
Educational Research in England and Wales (l97l). 

The students in this study, slightly over 1700 in all, constituted 
the bulk of those that came from 1^4 matched pairs of schools that had 
been included in the Barker Lunn study. The students were now at the 
end of their second year of secondary school. 

Placement procedures in the secondary schools were rather complex 
but arbitrary cutting point was set and the schools, secondary modern 
comprehensive, and grammar, were classified as being either streamed or 
not streamed. 

Two mathematics tests were administered at the end of their second 
year. In addition, attitude and personality scales were administered. 
For the analyses, the students were stratified on ability and SES, 

Findings : 

1, On mathematical concepts', out of nine comparisons for boys, there were 
two cases where the non-streamed^ (in junior schools) students ^jexe signifi- 
cantly better. 
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On mathejnal-ios problefas, out of nine comparisons the mSft-streamed (in 
Junior schools) students excelled t-v/ice and the streamed students twice. 

For the. girls there v/ere no significant differences due to streaming 
in junior school. 

For boys streamed in secondary school, the non-streamed students 
exceeded the stiearaed stiideutG in one out of five comparisons both in 
rTiathematical concepts and in mathematical problems, 
p. For girls, streaming in the secondary school had no effect. 
6. On attitudes, the results were generally inconclusive. However, 
high ability students tended to go down while low ability students, 
especially fron non-streamed* junior schools, went up when they were in 
non-stre^rn.ed secondary schools. 

rench, John Vf. S^/idence from School Records on the Effectiveness of 
Ability Grcu-oing. -Journal of Educational Researdi^ Vol. ^k, (1960) 
T)p. 83-91. 

In this 3tud3r, n:ore than 700 tenth grade geometry students, in 
two different years, were studied in one large high school. 

An TQ. test had been administered to all students. A uniform final 
examination was 'isei for all classes. 

Tne standard deviation on the IQ test was computed for each class and 
used as measure of heterogeneity of the class. 

The reg're£3i:;r. zf class achievement means on IQ was computed and used 
to rr.easure the effectiveness of each teacher. 

Ability quartiles were defined for each class using IQ. Also classes 
".vere classified 5i r.irlz or low ability on the basis of IQ. 

Findings : 

1. Teaclier ef f-s^-"! er.ess t/as unrelated to heterogeneity of the class, 

2. Both r.:^"!: ^r.-J I"- ability students achieved better in high ability 
classes ^ha.: ir^ :^cility classes^ but the difference vras not significant- 

-X-^e, Charles H. ^roup vs. Individual Pacing in Programed Instruction. 
Oregon State Sysze.^ of Higher Education, Title VII Project Number 8ii7, ^ 
Ilational Eefense Zducation Act of 1962. 

Forty four high school freshman were in this study. 

TijPs students vere taking the beginning algeb3r"a course. They could 
solve quadratic equations by factoring and by completing the square, but 
they di^ not know the quadratic formula. 

The students divided into two sets- consisting of pairs matched on a 
standardized ability test and on an algebra prognosis test. From the 
top and bottojr quartiles of the ability distribution, two separate sets 
were selected in such a way that each student in one set was matched on 
the basis of algebra ability with a student in the other, set. Half the 
students in each set came from the top quartile and half from the bottom 
quartile. 

T;-;o homogeneous sets were established in the same way using the 
students in the second and third quartiles of ..the distribution. 

One of the two heterogeneous sets (HET GP) went through a program 
on the quadratic formula as a group. The program was administered by 
Tieans of a slide projector and each frame was presented only after all 
members of the set had- responded to the previous frame. The other 
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"heterr.geneou3 set (HET I?) v;ent through' the same program in the standard 
individual manner. 

One of the homogeneous sets (HOW GP) ^ent through the program as a^ 
group and the other (HOM IP) went through the program individually. 

A criterion t.est on the quadratic formula was administered when the 
students finished- the program. If a student did not receive a perfect 
score he was asked to review that part of the program which he was having 
trouble with and then take a parallel form of the criterion te^t. (Only 
two students had to review more than once. ) 

The total time inclusing review time to complete the program was 
recorded for each student. 

Findings ; * . 

1. Time for H3T GP was greater than time for IIET IP. 

2. Time for KOM GP was not significantly different from HOM IP. 
5. Time for HST G? ".^s greater than time for HOM GP. 

Gilbert; Virginia; MtilCie; Earl. Skill-Level Grouping in Modern Mathematics 

K-6; Final Beport, Clark County ^chool District, Las Vegas, Nevada. ED 033 Oh7 

The students involved in this study were all the fitecond through sjixth 
graders in t"v;: eleaentary schools. - - - 

The schools were in a disadvantaged area. One school contained an 
experimental rrogrsz: and the other school was the control. On the basis^ 
of standi' rdize a testz the students in the experimental school in grades 
two and three ^^r^ placed in seven Skill-Level Groups. Students in grades 
k through £ vere rlacei into six Skill-Level Groups. 

The grouping pr:;cedure was flexible. Students could be moved up or 
do?m SiZ any ti."5;. . 

In5tru:":l?r.a1 aids were provided for the experimental program. A 
matheniatics 3r-=:'lali3t worked with the teachers. 

In the control sc: 61 no grouping was use^ and the normal instructional 
program was followed. 

Standardised achievement tests were administered at the end of the 
year and a special mathematical concepts test was also used in grades 5 
and 6. . 

The progra;n lasted 51 weeks for grades k through 6, and 26 weeks for 
the second and third graders. - 

Findings : ^ 

1. For grades U through 6 the ohly significant differences were. that the 
sixth grade experimental students did better than the sixth grade control 
students on the mathematical concepts test and at the fourth grade level 
the control students did better than the experimental students on the 
standardised posttest. . j 

2. In both grades two and three the control students were scored higher 
than the experimental students both in the pre-test and on the posttest. 

3. The greatest amount of growth 'occurred among those farthest below 
grade level in grades two/ three ^ and four. 

Goldberg; Miriam L.; Passow, A. Harry; Justman^ Joseph. The Effects of 
Ability Grouping. Teachers College Press, Teachers College, Columbia 
University, New York (1966). 
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The students involved in this study v;ere in grades ^3 and 6. • ^ 

Approximately 2200 students remained in the study over the two year 
period and had complete pre- and posttests scores. ' 

Five ability levels v?ere specified labeled from A (IQ greater than 
or equal to 1^0 ) to E (l^i < lOO). Classes were established that repre- 
sented all patt©^^ of ability levels that satisfied the condition that 
vhen two different ability levels were represented in the class, so \^ere • 
all the intermediate levels. These classes were kept intact over the 
two year period covering gracies 5 and 6. However, there was no restriction 
on the assignment of teachers to cla'ssps, instruction to teachers, etc. 
Normal s2h:^ol procedures were follov/^ed. 

A staadardi:5ed achievement test and attitude test were administered 
at the beginning of the fifth grade aijd at the end of 'sixth grade. 

Findings : 

1. Using the ccrr^posiue arithmetic score as a criterion measure, lit made 
no difference to students not in the top level whether or not top level 
students? ^-ere included irt^the class. 

2. Students in classes containing all three middle levels did better 
with A level st*.:ien-3; but not E level, also in the clasj^" than ;^ith Es 
but vri. t ho ut As . 

5. For bottoT. le'/el students it was better to have A level students in ^ 

their class :^r.ar. nrt have them. • 

I4, For ether levels, it was better not to have E level students in the 

class. 

(The patterr. :f rer.il-s for other subject matterf areas was quite dif- 
ferent . ; 

5, For all ^'-ri^ity Revels taken together ^ broad range classes (at least 
four acilit:** lev^l^ " rere more effective than narrow range classes (no 
more than 2 alilizy levels) for arithmetic computation, arithmetic concepts, 
and arithr.e'ti:- reaching. In udditioti, for bpth reasoning and computation 
a broad ran«e class v;a3 more advantageous than a medium range clas§ (5 
ability levels^ for arithmetir reasoning and arithmetic computation. How- 
ever, there was no significant difference between medium-fange and narrow 
range classes cn any^f these three criteria. 
\6. 'For the ir.dividv:al ability levels, of the il5 possible comparisons only 
5 were significant. For lever B a broad range was more advantageous than 
a medium range for arithmetic computation. For level C a broad range was 
more advantage :u3 than a nar^^ow range for ^ithmetic reasoning and arith- 
metic compuati:n and more advantageous than a medium range for arithmetic 
computatfon. For level D a broad range was more advantageous than a 
medium range fcr arithmetic computation. ^ . 

7 . For arith::ietic computation there was positive correlation betv/een 
ability and achievement increment. towever, for concepts the correlation 
was negative. However, this might b* due to a ceiling effect for the 
standardized test. 

8. For arithmetic computation it wa.^ better to be in a class with just one 
ability level 'Or in a broad range cLa.^'** than to be in a medium range class, 
wheHsher at the top, the middle, or th bottom. Othea;wise there was no 

- significant differences for relative position in class. 

9. It made no difference on any arithmetic score. to be in the top or the 
bottom level of a tvjo or three level class. 

10. Variability in achievement was greater over classes than over ability 
for all grouping patterns. 




11. C- rrelations between achievoment and attitudes towards Gchool weriD 
generally positive "but small.. 

12,. Teachers were more successful in handling several ability levels for 
one sub,1ect than in handling several subjects for a single ability level. 
13. Over all subs'ect matter areas ; self -concept was better in narrow range 
classes than in bi-oad range classes fbr the less able students. 
\k. Actual self concept (not mathematics specific) scores of th<2 C and 
D level students V7ere enhanced by .the presense of gifted students.^ For E 
level students, the presense of A level students depressed this score. 
Ine A level students had no effect on the scores of B level students , 
15. Ideal self concept scores ware higher whenever the A level' students 
' were not included. ^ - , ■ \ 

Goldberg, Miriaci L. ; Passow, A, Harry. The Effects of Ability Grouping. 
Education, Vol. 82 (\Q62) pp. i^82-l487. 

A brief review of the above report. 

Hambourger, Jaces 7.. Grouping for Arithmetic Increases Pupil Growth. 
Chicago Schcc^s Jcurnal, Vol. i^5 [\9Gh) pp. 562-365. 

One 31333 :f fifth and sixth graders was studied, thirty three 
students ir. all. ' * V. 

Students : er-:- g^cuped within the class at three levels. 

Thev ;;ere "asrel at the end of each week. Three versions of each 
test we/e used. All students tried the int'ermediate level test and then 
went cn "rr vr.e best suited to their abilities. 

; Zaoh c'ruf.e.i- r^^-^ived twenty minutes of direct teaching each day and 
also had 'a r. -v-^r.ty irdnutes of seat work. 

Findings: 

1. The sixth ^raie students gained 1.6 years on a standardized mathematics 

test. . " ' 

2. Only 9 stuaeu'rs had b,een at grade level or above at* the beginfiing of 
the year. 3y -rhe^ e^d ef the year there were 18, ^ 

Hofset, Arnold. Achievement and Attitude towards School in Classes with 
Many and wirh Fev Low Ability Pupils. Scandinavian Journal of Educational 
Research, Vol. 1^. (l970) PP. 39-51. ^ . 

This study included all the third and fifth grade students in a Nor- 
wegian town. The 'numbei^s were 687 and 607. They were also tested when 

they reached grade 7 . 

Using stanines in mental age., three ability levels were specified. 
The top three stanines were placed in H, the middle stanine (5) in M and 
the bottom three stanines in L. Students in star4nes k or, 6 were 
excluded from the anlysis. , ^ 

Plus-classes contained four or more with .stanine ability scores of 
8 or 9. Minus-classes had no more than one such student. 

A standard arithmetic test was aministered at the end of the school 
year to the third and fifth grade classes. 

An attitude inventory was also administered- at the end of the year. 



llndlngs ; , 

1. Class type had no significant effect on acldevement. 

2. There were no interactions. ^ 
Clasf: type had no effe^M on attitudes. 

1}, Sociometl^ic t leadei^ship) status was lower ; on the average, in plus- 
classes than in minus-classes. (The gifted students attract more of the 
leadership choicer). 

^:iofset, Arncld. Gifted Pupils as Sources of Inspiration in the Class? 
Scandinavian Journal of Educational Research; Vol. 15 (I97l). 

The san'-:^ students were used as in his 1970 report. 

High, r.iidile, and low ability were defined as in the other study. 

Classes wita fevrer than 6 L students were labeled. FB and those with 
p or more M3. • / 

Chi-square tests showed that the distribution of stanines in the 
H-MB and H-JB cle^^es were similar and similarly for the L classes. 

Findings ; • . ^ 

l"] At "no grade l'3Vel wa? there a significant difference between cor- 
re-'^ponding 72- a^^^z .13 classes 

2. There were r.: ri.jriifieant interactions between class type, ability^ , 
and sex. 

3. Cla^'t.'.Tr -'^1 r- effect on attitudes. 

Cchn^ton, Hercer- The Effect of Grouping Patterns on First-Grade 
Q^iildren's ^'zL^rlv Achievement and Personal and Social Development. 
D^ctcraV iicc-Tr""-:! University of Miami (1973). 

The e:'r::erin:e^.-&l students in this study constituted one pod of 
99 first graierr in an open space school. An additional 30 students 
in another. pel 2 : nc:T:i1:uted the control group. 

The t^reatr.er." covered the second half of the school year. The 
experimental ctJider.ts were grouped for arithmetic on the basis of a 
test. They were stratified into three heterogeneous groups. The 
control studenT:c were grouped homogeneously on three reading ability 
levels. . ' ; 

Pre- and r:st standardized mathematics tests were administered 
and a self -uorcert inventory was also administered. 
/ / 

Findings : 

1. There were no significant differences due to the two grouping 
Drocedures on either mathematics achievement or self concept. 

Karnes, Merle B. , et al. The Efficacy of Two Organizational Plans -~f or ^ 

Underachieving Intellectually Gifted Children. Exceptional Children, 
' Vol. 29 (1965) PP- h^8-kk6. ^ 

The subjects of this study were drawn from all the students in two 
large elementary schools Serving an upper middle class 'area. A total of- 
I48 was ultimately involved, in grades two through five. The study la^^ted 
three years. 
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Those v;:lth an IQ of 1?0 or ^higher had discrepancy scores computed 
bet^i-Jeen expected and actual achievement scores in mathematics and reading. . 
Those raore than one sigma belov; the mean on tjiese discrepancy scores ^-jere 
designated as underachievers . 

In one school, gifted students vere grouped homogeneously, in* the 
other heterogene >usly. * * 

Achievement and creativity tests were administered* and^^jjieasures 
of creativity and peer acceptance were taken. 

Findings : . *■ " ) 

1. yhe gifted underachievers, in the homogenous* classes had better 
academic schievement than those In heterogeneous classes. 

2. The hcnogener'isly grouped' gifted underachievers did slightly better 
than those heterogeneously gro'uped in gains in creativity and preceived 
parent attitudes, but not in perceived peer acceptance. . 

Kcontz, Willia:a J. A Study of Achievement as a Function- of Homogeneous 
Grouping. Jcurr.al of Experimental Education, Vol, 50 (l96l) pp. 2^19-255- 

Five fcJirth-grsie* c sses in one school provided the experimental 
" students for this study. The control students %ere in other schools. 

An achiev6n:en:: test had been administered the previous spring. Re- 
sults were usea t7 section the students into five levels of arithmetic, 
each level celn: put l£ a separate class. (Other classes were formed 
independently f:r language and reading, so a semi-departmentalized pro- 
* cedure 7;a3 usei. 

Tee aritr:""-3':l2 ^exts were for fifth grade for the top level, fourth 
grade for^ the tVD levels, and third ^grade for the bottom two levels. 

Cor.Trcl rt. :".frr."*'3 ".^ere matched with the experimental students on 
ability c-;t 'vere ir,c-r^cted heterogeneously. 

Achleve:r.eut ".u^h rr.easured at the end of the year with a standardi^iCd 

test. 

Findings : 

1. The central group, at each level, had higher achievement than the 
experimental gr-up. ^ 

2. There v.-as nt interaction between treatment and abili*fyy level. 

'Lerch, Harold H. A Study Concerning the Adjustment of Arithmetic Instmction 
to Ce '"aia Individual Mfferences. Doctoral dissertation, University of 
Illinois (i960). 

Four fourth grade classes were used in ^this study, two experimental 
and two control. 

In the experimental classes at the beginning of any new topic the 

objectives were listed ''and a pretest was given. On jihe basis of this 

test the students were grouped into two or three ability levels. The 

teacher worked separately mth each group and the students were regrouped 

at the beginning of the next topic. 

The study lasted three months . , . ' 

Standardized achievement tests and an attitude inventory were given 

at the beginning and at the end of the study. 



1. The^eKpf^i^irfifrntal students gained cignificantly more than the control - 
fitudents. . v i 

There v;ere iv^ significant differential attitude changes. 

\ 

Lerch, H. h! Arithmetic Instruction Changjea Pupils' Attitudes Toward 
Arithmetic^ The Arithmetic Teacher, Vol. 8 (l96l) pp. 117-119. 

^ A reviev; of earlier studies and a brief report 'of his dissertation 
findings . 

Ifjvell; J-:'hn T. The Bay High School Experiment. Educational Leadership, 
Vol. IT ;1960) PT>, 3S5-5&r. 

, Approximately 250 high school sophomores were used in this* study. 

The stud'^nts were ranked by ability. The odd-numbered one were 
given the e>:i?erirr.ental treatment. The first thirty formed one class, 
the next tr.irty. a second class, etc. 

rne even- nuinb ere 1 students' were grouped heterogeneously, and formed 
the contr::! grr;;^. 

Each zea'-l'.er t>ir/;clved in the study taught both an experimental and 
a control class. 

Star.zsrli -ei 3?::ievement tests were administered at the beginning and 
the end cf tl^e r*^?- • Som^ attitude measures were also taken. 

Findings : 

1. Tnere "as .^igri-ficant difference T^etween gainjs in algebra scores 
for the- • ''rre-": -en's . 'In English, the experimentals outgained the 
contrcls. ; 

2. In t'r.e ?lr-::r^: rlasses, no significant attitude differences were 
found . 

Mahler, Ered L. J. 3tu^ of Achievement Differences in Selected Junior 
Pligh School :-ift3i Students Heterogeneously or Homogeneously Grouped. 
Doctoral di33er:a-:icn,. University of Houston (1961). 

Six seventh grade and two eighth grade classes were used in this 
study. 

Four if ':':\e eight classes served as controls. 

Ability vss defined in termt* of both IQ and achievement. 'Three of 
the seventh grade classes and one eighth grade class were homogeneously 
high in ability. The remaining high ability students were assigned to ^ 
heterogeneously grouped classes. , 

Standardised achievement tests had been administered at the end of 
the previous year and were administered at the end of the experimental 
year. 

The high ability students in the homogeneously grouped classes were 
compared with comparable students in the heterogeneously grouped classes, 
A total of 25 pairs of students were compared. 
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1. There vas no significant dif feronoe, in the arithmetic achievement of 
high ability studenta in homop;eneou3ly grouped classes as compared v;ith 
^ho^e in heJ:€ro»^eneously grouped classes. 

(On reading, ttie homogeneously tl^^^'^ured students did better than the 
hetercgeneously grouped students.) 

KcBride, Ralph 3. Flexible Grouping'; and Differential Instruction Based on 
Achievement of Behavioral Objectives in a Mathematics Course for Prospective 
Teachers. Doctar^al dissertation, University of Michigan (19T0). 

This stU'ij; involved eight eight college students in a mathematics 
course for p^rospective elementary school teachers. 

Behavioral objectives v^ere v/ri)kten for each of the five units in the 
course. These were 7;ritten at only one level but some enrichment objectives 
vere also prep-arei fcr the better students. 

A list of cb;*e:-tives v;as provided to the students at the beginning of 
each unit. The investigator then taught tlie >;hole' group. At the end of 
phase one a test ';2S given and on the basis of the test results the students 
^':ere groured at ~hree levels: basic, Intermediate and enrichment. 

The st..le^.tc had been required to keep free the hour following the 
lecture sz that, v.ith the aid of one teaching assistant, four groups 
ciwUld te acccni.- : i'ste; daring phase two. 

At tha /.-?.3e two a test at the appropriate level was administered. 

Grades de^^n"-^,! * -i which test had been taken (there was some flexibility) 
and cn sczrac • -E'Sts, 

1* * Grovrin- v.-:^ied from unit to unit (and so could not have been^pre- 

deterr.ined fifty percent of the variance in the grouping levels 

was predxctsc.^i. 

2. There was s 1:"; correlation betv^een achievement and ability. 
5! Attitudes tvards mathematics jdid not change significantly. 

Test anxiety was reduced. 
5. In ccrr.naris-". with the course the previous year and With a norming group 
for a test on rr.ath^matics for prospective elementary school students, this 
group of studen-s did satisfactory work. 

McLaughlin. Jack 'a. A New Approach to an Old Problem. The Arithmetic 
Teacher, Vcl. t :i96l) pp. 112-116. 

All the fc;:;rth, fifth, and sixth grade students in one school took 
part in this study. 

'Students were grouped homogeneously, acfross grades, on the basis of 
previous arithmetic- achievement and teacher recommendations. 

It was possible for students to move up or down at any time. 

All giTOups w^ere required to spend at least one day a week on drill, 
but otherv/ise each group progressed at its own pace. 

Findings ; 

1. On a standardized test, there was an average gain of three days ^ 
achievement for each day of instruction. ^ M 

2. Over a 29 day span, 6h students made more than a yearns gain as 
compared to 57 who did not gain significant^ly. 



!%»rr:Mt , Paul V/. The Kffoct.s of Variation in Instruction and Final 
Ir;';luationJ Pi^.cedures on Oommanity College Becinning' Al cobra Claaces. 
Doctoral diarjertatlon, University of Michigai (1572). 

The studontr; in thi^J study comprised P classes of beginnin^i algebra 
in a e:mmunity college. l6l of them ended up \fith complete data sets. 

Tv?o variables vere manipulated. One of these was \^?ithin class 
groupir.g. For each unit of the course approximately one third of the 
alloted time was used for. whole class instruction. This was followed 
by a diagnostic test on the basis of which the students were grouped ab three 
ability levels. For the remainder of the time devoted to that unit the 
instructor sper.t most of his time with the low group. The middle group 
worked either individually or collaboratively. The top group worked 
mainly individually and enricWftient materials were available. 

The other variable was tl^e availability of the opportunity of taking 
a retest if the student felt that he had not done well enough on a unit 
test. 

Tv;o in3tru3".crs each taught one of each of the four combinatiot;|s 
of treatT.er.ts . 

Instructional -rct^ectives were provided for all st^pdents including a 
sample test frr each unit. Exercise sheets at three difficulty levels 
were also pr::viuri fzv each unit. 

The study lasted cne semester. ■ 

A stanlarf.i--- "I algebra test was used at the" beginning and the end 
of the ser.este^"' a'z-i'tiude inventory was also adjfninistered at the , 
beginning e'^*^ ent as -es a test anxiety scale. 

Findings : 

1. Grcvri"£ n^ i r.ain effect on achievement nor was ttjere an inter- 
action ".'ith l*"2^r.;:*t:r . . • ' ' 

2. The vezez' rtirn- resulted in higher achievement. 

5, Grouping o-f;t::;.ei t: be more effective for high ability students than 
for low abilitrf students. 

^1. On basic cojertives the whole class method was better than the grouping 
method. 

5. Attitudes t:::ard3 mathematics improved but there was no treatment 
effect. 

6. There was nt: change on test anxiety. ^ 

7. None of ^he treatments had'^any differential effect on the drop-out 
rate. 

Metfessel; Ilevrbon 3. The Saugus Experiment in Multi-Grade Grouping. 
California Journal of Educational Research, Vol. 11 (1960). 

One hundred twenty nine students in grades four^ five and six 
were used in this study. 

There were two classes in each of Lhese grade levels. Three new 
classes were formed by mixing together one class from each of the three 
grade levels and randomly assigning these students to three new classes. ^ 
The new classes contained approximately the same number of students from 
each of the three grades. 

The other cla'ss at each "'^i' the three grade levels served as controls. 

Standardized tests were administered at the end of ♦the first year and 
again at the end of the second year for those students still in the school. 
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fJrAidents In the experimental and in the control claoseo were matched 
on sex, Rrarin level; IQ; and age. There were six matched pairs of fourth 
graders ; 'six matched pairs of fifth graders, and eleven matched pairs of 
sixth graders. 

FindiP-gs : 

1. The CDnly significant difference at the end of the first year was that 
the fifth grade control students exceeded the fifth grade experimental 
students on arithxnetic fundamentals. 

2. This difference disappeared the next year when the fifth gi-aders had 
become sixth graders. 

Mikkelscn; Jair^es An Experimental Study of Selective Grouping and 
Acceleration in J.;nior High School Mathematics. Doctoral dissertation^ 
University of Minnesota (1962). 

About seventy seventh and seventy eighth grade students., were used ' 
in ^his study. The study was carried out twice, in two successive years. 

In one -'unior high school, the top seventy (in mathematics) seventh 
graders ' aoprr-iima "isely the top 205^) were randomly split into two halves. 
One half Mde up an e:<perimental, homogeneously grouped class. The other 
half was distri^^J^tei* with the remaining students, into half the hetero- 
gcnecvsly srrcuuei clas.-es. The same procedure was used the second year. 

All seventh graie classes, including the experimental one, received 
the sanie curricullT. each year. In the first year the curriculum was 
traditional and in "the second year it was modern. 

A s'randariizsi arithmetic reasoning test was administered as a pre- 
and a -pzstzesz eszc. year. A comparison test was also used/, as well, as a 
local finaj. '.oct, attitude inventory was used at the end of the. year. 
An IC 'test vbz al;: used at Lhe beginning of the year. 

"Vne e:rz^'j'Lr,e^r..zl eighth grade class was selected each year as was 
the seventh' gra"^- class." The control high Ability students were distri- 
buted among half the regular classes. 

The eighth grade. experimental classes used acceleration. They studied 
' the usual first year algebra course. 

The control students were placed in an algebra class the next year 
with the teacher of the experimental class. 

Standardized arithmetic "tests were used at the beginning and end of 
the year. 

Standardized algebra tests were used in the middle and at the end 
of the algebra course. 

Findings : 

l.v Seventh grade gains were not significantly diffei^ent for homogeneously 
and heterogeneously grouped high ability students in either year. ^ 
2; Attitudes did not differ across treatments. 

5! Students not in the high ability group gained about the same whether 
or not there were high ability students in their classes. 
h. Eighth grade results for the first year were the same for arithmetic 
as for the seventh grade on standardized tests. On a teacher-made test the 
control students scored higher the second year. 

5. The seventh grade treatment had no effect on the eighth grade gains. 
6] The eighth grade experimental gains (on eighth grade curriculum 
questions) were less than those for the controls. 
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' V. Tne contr'/l 3tadentG did better in algf^bra in grade nine than the 
oMporlmental r^i^idonts in ^^rado eight in both year;3; but both groups scored 
:ii;j;h in ccmpariS'^in to the norming groups for the tests. 
h." Tne. first year experimeiital grade ei^ht stujlents did as well on an 
a^.^ebra rete^t, after taking geometry in grade nine as the experimental 
students did after taking algebra in gradu nine. 

•lillman, -Jason; Johnson^ Mauritz, Jr. Relation of Section Variance to 
Achieverr^ht Gains in English and Mathematics- in Grades 7 and 8. American 
Educational Research Journal, Vol 1 (196^4) pp. ^^7-51* 

Thi3 study 'v^seS 73 seventh grade and 90 eighth grade classes. 

✓ 

A standardized test was administered to seventh grade classes in New 
York St.ste in the 19?r-58 school year and to eighth grade classes the fol- 
lo^'riLng school year. In 78 cases the tests were administered early in the 
school year and^ir. JO cases late in the school year. 

For each class ; the mean score on the arithmetic section of the first 
admiBistraticn ::f the test was computed and also the standard deviation. 
The first was uzed tc divide the classes into three ability levels and the 
second to divide then: again into three levels of variability. 

For each -.f the cells, the mean score on the second administration of 
the arithmetic tect './as computed. 

Findings : 

1. Exce-ot T:er::£r : fcr the high ability students , there seemed to be no. 
rp*^ ptio^^c^-^'r :~'*:rer- 2lass variance and achievement. 

Morgensterr., .Vr.r-?. A ::T.parison of the Effects of Heterogeneously and 
Hc^no'-^ereruz ^iVJzi;*': I.-rouping on the Academic Achievement and Personal- 
Social Aivj.s*:.:-^:.": V Selected Sixth-Grade Children. Doctoral disserta- 
tion, ITew 'Jcr?- V:iiver?ity (1965). 

There were forty two sixth graders in one- school and seventy seven 
in a second sc::: -1. • ^ ^ 

In the s-aller school the students had been homogeneously grouped, 
starting vdth grade four. In the other school heterogeneous grouping had 
been used. 

A standariL::ed test battery had been administered at the beginning 
of the fourth srade. it was repeated at the end of the sixth grade. 
Some personality measures were also taken. 

Findings : 

1. There were no significant differences due to grouping on arithmetic 
computation or on arithmetic reasoning. (The experimental students gained 
more than the control students in language score^). 

2. There was no interaction va.th IQ. 

5, There were no significant differences in perso-ial adjustment due to, 
grouping. 
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'.or'tlo^k, Roland S, Provision for Individual Differences ^n Eleventh 
Grade Mathematics Using Flexible Grouping Based on Behavioral OJectives: 
An Exploratory Study, Dc;ctoral dissertation, ^ University of Michigan 
(1969). 

T\*?o classes of eleventh grade students totaling thirty six alto- 
gether were used in this study, A similar set of students who had 
taken the same course the previous year was used as a control group. 

The investigator wrote behavioral objectives at three levels: basic, 
intermediate ; and advanced. These objectives were given to the students^ 
at the beginning of each new unit. The teacher then taught the unit to 
the class as a whol^, -aiming at the Intermediate level objectives. Then 
a 'test was given and the class was grouped on the basis of the test. One/ 
group worked on- unachieved basic objectives, another group worked on these 

/and also on unachieved intermediate objectives. The top group also worked 
on advanced objec'cives*. 

^ Du^;ing this second phase of the unit the teacher worked with the 

. se'parate groups of the time and the students worke^ individually the 

re'st of ^ the tixe, ^ - , ' 

A standar^ii^ei algebr^i test was admfnistered at the^ beginning and 
at tYi^ ^|idj,cf ^the^ year , A , teacher constructed final examination which had 
also been used.V:^^ ^jrevio-as year was given at the end of the experiment. 
An attitude ir.veT.tcrv and a test anxiety sc^le were used as pre- and post- 
tests. 

Findings : 

1. On the final e:can:ination the only significant difference was that tHe 
control stuienis ILz better, than experimental students on advanced level 
objectives. 

2. On the s'tar.darJ'.ized algebra test there was no significant difference. 
5, Student reac-i:^ "? the teaching procedure was favorable 

k. There were n: changes in attitudes tovrard mathematics 
• 5. Test anxietj decreased. 

/ 

Peterson, Richard L. An Experimental Study of -the Effects of Ability 

Grouping in'Graie3 Seven and Eighth Doctoral dissertation, Univ^sity 
of Minnesota (1966). 

One hundred fixity two seventh graders and one hundred sixty five 
eighth graders were used in this study. 

The students at each grade level were divided into three ability 
levels using I< and a standardized achievement test battery. Each of 
the three levels was then randomly divided into two sets and each of 
these was subdivided into three subsets. At each grade level the three 
ability subsets in the first half of the population formed three homo- 
geneously grouped classes. 'In the other half the three subsets were 
mixed together to form three heterogeneously grouped subsets. 

Teachers were assigned randomly to. classes and were asked. to adjust 
■ their instruction to the ability of the class. 

Standardized tests were administered at the beginning and at the end 
of the school year. An attitude inventory was given both to students and 
to the teachers. 
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T. rbr"the high ability students; there were no significant differences^ 
i^je to grouping on arithmetic computa'lion; arithmetic concepts , arithmetic 
applications at either of the two grade levels. 

2. For middle ability students ; the seventh grade control heterogeneously 
grouped students learned significantly more than the experimental students 
on all three measures. In grade eight they did better than the experimental 
students on arithmetic computation and arithmetic concepts. 

3. For the lo^r ability .students, there was no significant effect due to 
grouping on any of the three measures for the seventh graders, but for the 
eighth graders the controls did better than the experimental students on 
both arithr.etic coaiputation and arithmetic applications. 

Middle level; grade seven experimental students shovjed no significant 
gain over the year on arithmetic applications. 

5. Both middle and low level experimental students in grade eight showed 
no significant gain cn arithemtic applications. 

6. Students :;ere relatively happy with whichever grouping system they 
were involved ir. . 

7. Teachers generally favored homogeneous grouping. 

'' . 

Pinney^ Grariz C. ^rcuping by Arithmetic Ability — an Experiment in the 
Teatihing Arithrrietic. The Arithmetic Teacher, Vol. 8 (1961). 

Sixth grsie sTuiants, about 60 in number , were studied. They were 
in the sar.e S7'r^::\ 

me 3tuiT./_t£: '/;ere iivided into a fast and a slow class on the basis 
of pre\'i:;.s arltrjr.etic achievement. The instruction in each class was 
tailored to the srility level of the class. Standardized tests were given 
at the cegir-ni":^ snl the end of the school year. 

Findings : 

1. The grovth ir. arithmetic reasoning was from grade level ^.7 to grade 
level 6.8^in ccreepts from [p.l to 7.5; and in computation from 5'0 to 7.5" 
(Separate statistics for the two classes are not provided.) 

(The grtwth in spelling, to v;hich no special attention was paid, was 
from ii . 6 to 7 . ; . J 

Provus, Malcolr; M. Ability Grouping in Arithmetic. Elementary School 
Journal, Vol, 6: ;i959-6o) pp. 591-598. 

Eleven interrr^ediate grade classes formed the experimental group while 
eight classes served as a control group . 

Experimental students were assigned to three ability levels for grades 
four and five and to tv;o levels at ^rade six, and were grouped homogeneously* 
* Ability vras defined as score on the arithmetic concepts scale of a 

standardized math^smatics test, administered as a power test. 

The criterion measure was the gain on this scs^le at the end of^the 
year. ^ 

Another achievement test had been administered at the end of the pre- 
vious year. It was readministered at the end of the school year. 

An end of year test battery provided by the publisher of the text 
series used by the school system was also administered at the end of the 
school year. 
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An attitude inventory vjas administered at the beginning and the end 
of the year. 

Findings : 

1. High ability students scored significantly higher, in homogeneously 
grouped classes than in heterogeneously grouped classes. 

2. For middle and low ability students the two groupings were not statis- 
tically different. 

5. Control students at the end of the year had about the same scores on 
the read^lnistered test as corresponding students had the previous year. 
(If there was a Hawthorne effect; it did not affect tl^e control students.) 
k. On the readministered test; end of year scores were better than pre- 
vious year score3 for grades four and five, but not for grade six-. 
(Ceiling effect?) 

5. On the text series tests ; at least one grade level of experimental 
students scored significantly higher than control students on each of the 
three scales. 

6. lo significant attitude changes were found. 

Putbrese; Larry M. An Investigation into the Effect of Selected Patterns 
of Groupi"»^g upon Arithn:etic Achievement. Doctoral dissertation. University 
of South ZavSta .U'V). 

Three classes zf fourth grade students were used in this study. All 
three classes vere in the same school. 

One cla£:c u^ei the normal whole group instructional procedure. In the 
seconi class The sTuients were grouped at three ability levels and the 
teacheri3 srent :v:e third cf the class time with each group. Individualized 
instruction vra£ \.z.^± in the third class. 

The total z^z cf fourth grade students in the school was randorfily as- 
signed *o th^se tr-jfei classes. 

3tandarui::-3i "est.: -ere given at the beginning and the end of the year. 
In additicn a :.::.ern r:athematics test was administered at the beginning of 
the following srh::l year. 

Findings : 

1. There :vas n:: significant difference between the achievement of the three 
classes c\'er the school year. ' 

2. There was nc significant difference on retention over the summer. 

5. The whole group class scored at a grade level significantly higher at 
the end of the o-Arrur.er on a modern mathematics test than it had on the ori- 
ginal teot at .the end. of the school year. 

Savard; Willian: G. An Evaluation of an Ability Grouping Program. California 
Journal of Sducational Research; Vol. 11 (1960) pp, 56-6O. 

The students in this study were in grades 5 through 8. About I50 were 
included in the analysis; a sample dra\m from a population of about 120P 
students. 

'^Limited-range^^ grouping was used in one school district. The member- 
ship of a class consisted of average children plus a small group of above- 
average or below-average children; the respective classes being designated 
as "upper-range" or "lower -range". 

In grades 5; and 6; the primary criterion for grouping was a reading 
score. In grades 7^ and 8; it was the average score on a standardized achieve 
ment battery. 
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For each otudent, ^j:ain* during the year \m3 compared ^ith gain during the 
pre\dous year, v/hen heterogeneous grouping had been used.^ 

Findings : 

1. For upper-range classes, there was a significant increase in gains in 
a'rithmetlo reasoning, but not in computation. For lower-range classes, 
there was a significant increase on both measures. 

2. Gains were riore pronounced for those with lower IQ. 

Savard;. Williar:: Cr. An Evaluation of the Seconal Year of an Ability Grouping 
Program. Califcrnia Journal of Educational Research, Vol. 12, (1961) pp. 
62-66. 

The students in this study were those involved in lirtiited-range 
classes the previous year. 

The gains i;rin£ the second year were compared with gains made two 
years previously. 

Findings : 

1 For arithmetic cDi:nputation, gains during the year were significantly 
larger than iurir.g ^he-earlier year' for all but the'students in upper- 
range classes f:r years. 

2. Fcr those .:-^uient3 in an upper-range class the fi^st year but trans- 
ferred to a 1:" er-reiire class the second year, the arithmetic reasoning 
gain was sigitifioa-ttl:' less. For all other students, there was no signifi- 
cant dif ferer.:-f; . 

3. As Ir yesr . er 12 students made greater gains, 

Sawchulc. I. J.: 'I^li:-:. 2. 3. The Influence of Ho-mogeneous Grouping on 

Teacher Mar.ic T/.e Hlgn School. Alberta Journar *of Educational Research, 
Vol. 7 ;i;^ol* -p. l:c-170. 

T^.v'o high 30:i?ols were used in this study. The number of tenth grade 
students in one was 2^48 and in the other 197. 

Students ir. the smaller school, were randomly assigned to classes. In 
the larger schrcl, ability grouping \^as used. Aggregate stanine scores on 
eight achiever-en- tests given at the end of grade nine were used for this 
purpose. There vere nine such classes. 

Students ir the smaller, heterogeneously grouped, school were divided 
into imaginary classes, one parallel to each class in the larger school, 
using the sar..e rrccedure as was used in the larger school. 

Teacher, assigned grades were recorded for each student on seven sub- 
jects at the end of the* tenth grade. 

Findings : 

1. In ninth grade mathematics, the nine pairs of classes were comparable. 
(The pairing had been done on the, basis of aggregate ninth j^rade results.) 

2. Overall achievement in mathematics^ was not significantly different 
between the two schools. 

3. In four of the nine comparisons, the heterogeneously grouped classes 
exceeded the homogeneous classes in mathematics grades. For the other five 
cases the differences v/ere not significant.!' * " 



(llote: Ko achievement scores for the end of the tenth grade >^ere collected 
GO it x^as not possible to find out hov the grade distribution varied over 
the tv;o grouping methods . ) 

Schinid, John A, A Study of the Uses of Sociometric Techniques for Forming 
Instructional Groups for Number Work in ^the Fifth Grade, Doctoral dis- 
sertation; University of Maryland (i960). 

Four fifth grade classes V7ere used In this study. 

In the tvo control classes teachers formed intra class groups when 
and as they plaased. In the experimental classes interclass groups for 
each unit vere formed on the basis of a sociometric test, ^ 

IQ and reading scores for the four classes were similar;.^ A stan- 
dardized achievenients test was administered at th^ beginning and end of 
the school year. 

Findings : 

1. The experirr-ental classes achieved significantly more than the control 
classes cn arit'.-irr-etic reasoning and also oti arithmetic corrrputatidn. 

2. SocicT.etri::* ahcices for mathematics and for recess were quite similar 
and were stacle ever time. - ' 

Schrank, ' Willian: Relationships Between Ability Grouping arTd Academic 
Achieveni2r.t ir. the Ms~hematics Course at the United Sl^ates Air Force 
Academy ?-^e'ce;r? Srhcol, Doctoral dissertation^ Texas A & M University 
(1967). 

This stv.iv itr-l-ei h20. cadets at the U. S. Air Force Academy. 

At t::e Ac-ar.er.V; ability grouping is normally used. In this experi- 
ment, a computer errcr assigned students essentially randomly to sections 
of a^college freshxer-level mathematics course. The experiment lasted 
for three months. 

The st'Jler>5 were not told that ability grouping was not being used. 
However;; the teac-iers were told what had happened. 

Tv7o examination grades and two progress report grades were obtained 
for each student. Means for each section were computed, and differences 
between the means of sections with different ability labels were. compared. 

Findings : . ' 

1, Of 257 ccn.parisons, only 20 diffeicences were significant. Most of 
these were due to poor performance of one section on one test and poor 
performance of another section on another test, 

Schrank, Wilburn R. The Labeling Effect of Ability Grouping. The Joirrnal 
of Educational Research, Yol. 62 (1968) pp.^ 51~52. 

A brief reveiw of part of his dissertation. 
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Schrank, Wilburn R.^ A Comparison of Academic Achievement in Mathematics 
of Ability Grouped Versus Randomly arouped Students. The Journal of 
Educational Research; Vol. 62 (1968) pp, 126-129. 

A brief review of his dis^ertaticn. 

Schrank; V/ilburn R. A Further Study of the Labeling Effect of Ability 
Grouping. Journal of Educational Research; Vol. 63 (l970) PP* 358-360. 

Tv;o hundreq. and five cadets at the United States Air Force Academy 
Prepatory School were the subjects of this experiment. 

Using scores on standardized mathematics tests ; the cadets were 
« divided' into two equivalent sets. One set was grouped randomly for the 
first half of the year and by ability for the second half of the year. 
The opposite order was used for the other set. ' 

Resectioning w&s carried out at^he end of each unit of the course; 
randomly or by results- on the unit test. 

No instrictcr knew how his section had beeii grouped. 

For h5lf the students the curriculum was adjusted to the ability ^. 
level. 

The critericn variable was the assigned grade at the end of the sem- 
ester. 

Findings : 

1. Ranictr. grcu;;ir.g -;as better than ability grouping when there was no 
curriculur- differ e^.::ia;picn: . 

2. . Ability g:.^.:ping -/as better than random grouping when curriculum 
differerxtistirr. -.-ai: csed.' 

3. ¥aen rar.u:::. eH^i^r-r.ent was used but when students or instJvactors 
thought that r'rility grouping w^s being used; then a label indicating high 
ability resultei ir. l-tigher grades. ' - 

> 

Schrank; Wilburn R. Academic Stimulation of Mathematics Pupils^ from their 
Classroom Asacoiation with Brighter Pupils. The Mathematics Teacher; 
Vol. 62 (1969) ??. ^73-^75- ^ ' • 

A briof account of the preceding study. 

Smith; William M. rhe Effect of Intra-Class Ability Grouping' on Arithmetic 
Achievement in trades Tvio through Five. » Doctoral dissertation; Louisiana 
State University (1960)-. 

The study involved one hundred ninety students in grades two through 

five. 

Thirty two teachers were paired on teaching ability. One of each 
pair was th^n chosen at random for the experimental t rea tment . 

Students within classes of paired teachers were then paired on the 
basis of previous arithmetic achievement and on IQ There were ninety 
five Such pairs scattered through the four grades. 

In the experimental^classes tKe students Vere grouped into three 
^ility levels on the basis of a standardized test. At least 75^ of "the 
class time was spent working within the ability group. 
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The Mnher ability groups v;ere allowed to proceed faster than^j^the 
1 owe r a bi 1 .i ty {*; r ^nip s , 

The control students: were not' grouped in any way. * 

A standardized test was. adrainistered at the end of the semester. 

Findings : 

1. The experir:-er;tal student did better than the control students on 
computation in grades 2, and 5- 

2. 'Ihe experimental students did better than the control stu-dents on 
problem s-ilvirlg in grade 2. 

Summers ; Mildred Z. A Comparative Study of Two Grouping Procedures in the 
Junior High School on Measures of Ability and Achievement in Mathematics 
and English. Eoctoral dissertation, Michigan State University (1960). 

T-zio hundred- ninety one eighth grade students formed the experimental 
group for this 'studj'. They were all in the eighth . grade. Two hundred 
thirty six s^:uder!ts who had been in eighth grade two years pr'evio^jRQ.y 
formed the cintrcl grcup, *' ■ 

firing "h^ year that the control students were in grade eight, classea 
had been set up hetercgeneousjy. For the experimental year students were 
grouped fcr 2r.£lish as veil as mathematics on the basis of previous achieve- 
ment. In esch ahilit:* group students were encouraged to proceed at their 
cvx,rate and the ' ^r-: was adjusted to the ability level. Standardized pre--' 
and "o-js-^-^e-'^s v^re 'isel. 



Findirif-s : 

numerical sell: 
the cr-r/.r^l 
2, Tne 
metic ree:* "r.l 



trrl group was higher than the experimental group on 
e>:perimental group scored significantly higher than^ 
ii-ithmetic fundamentals at the. end of the year, 
t ^2cred higher than the experimental group on arith- 
*';e difference v/as not significant. 



Steffani, Rcnald ?.. SoTLe' Effects of Grouping by Subject Matter Major on 
Student Performance in College Calculus. Doctoral dissertation^ Oregon 
State Universit- (1970). 

The e:<Deri:ier.tal studen€S^in this study were the ^4l out of 68 who 
completed a first year calculus course and had complete data- on the 
covariatea and the criterion tests. The control group consisted ^f 
the ^7 students vhc completed the course the year before. 



Three professors team-taught the experimental group; usually tmce 
a weo!^. The other two days of each week were spent in small groups. 
One group contained the biology^ social science and business majors. A 
second contained the mathematics majors^ and a third contained the 
physics, chemistry; and engineering students. 

The discussions and assignments in the small groups were tailored 
tp the interests of the stude^its in that group, 

A standardized calculus achievement test, an applied problem solving 
• test, and an attitude inventory were administered at the end of the year. 
High school grade point average was used as a covariate. 
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1. On the ataridardized calculus test the experimental students scored 
hif;;her (p < .10) than t^te control students. 

2. On the applied profclem solvin^^ test the experimental students scored 
hi^vher (p < .20) than the control students. 

i/. Tliere v;as nu ;jignificant dix'^ference in attitudes between experimental 
and the control studentj^. 

Steffani, R. R. Grouping by Academic Major in College Calculus. American 

Mathematical Monthly, Vol. 67 (i960) pp. II35-II38. 
4 

A brief account of his dissertation. 

Stern; Alfred M. Intraclass Grouping of Lo*w Achievers in Mathematics in 
the Third ani J:urth Grades. Doctoral (dissertation, University of ' 
California. Los Ar.gele3 (^972). 

This study involved t^vrenty six third grade classes and twenty six 
fourth grade classes' and concentrated on I58 low achieving third graders 
and 170 low achieving fourth graders in these classes. ^ 

The lc:r achievers were identified on the basis of ratings given by 
the teachers 'wh: na"! taught the students the previous year. A mathe- ^ 
rnaticf^ test 'vas als: taken into account. 

Roughly s *hiri cf the lot^f achievers at each gl^ade level vere grouped 
vithin ::heir :r.s and used a new (1970) elementary school text which 

had been prep? re 1 -.i-n zhe low achiever in mind. Another third were grouped 
within the class rTcir but did not use the special text. The final third 
■served as ths 2Z':^rz\ grrup. 

An attit' z-r^z was administered ^t the beginning and end of the 
school year S2 also a standardized test. A special test prepared by 
the investig-'stir take into account the content of the specif text was 
also administers*! at: the beginning of th^ year and the end of ime experiment, 
which lasted six rr.Dnths. 

Teacher atti::ude3 toward teaching mathematics and teacher experience 
were recorded. 

Findings : 4 

1. 'Alien pretes-^s scores were taken into account there was no significant 
difference betwe^^n the effects of the three treatments on student attitudes 
for third graders, but in the fourth grade the lowVchievers us^g the new 
text had better attitudes than the control students A . ) 

2. VJhen pretest scores were taken into account there were no significant 
differences in arithmetic comprehension or arithmeti^ computation between 
the three treatments. ^ 

5. When pretests scores were taken into account there was no significant 
difference between the three treatments on the special test. 
k. The teacher variables were not significantly related to student 
achievement. 

Stevenson, Robert Louis. The Achievement Gains in Mathematics of Seventh 
Grade Pupils when Achievement Grouping and Flexible Scheduling are 
Eraplo^.ed in a Team Teaching Program. Doctoral dissertation, New York 
University (1966). 
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About one hundred forty seventh ^^^rade students vere involved in this 

The course -was divided into ten units. At the beginning of each unit 
a diagnorjtic test was adininistered, after -which the students -were split 
into -three levels; enriched, reinforced, and basic,. 

Team teaching and flexible scheduling vjere utilized. 

A "mathematics ability'^ score V7as computed for each student on the 
basis of a standardized test, final grade in the sixbh grade, and teacher 
recommendation . 

A standardized test v;as administered at the beginnir^g and end of the 
study. f 

Findings ; 

1. There ^vas a ^.ositive correlation betv/een mathematics ability and group, 
placement. 

2. Placement level changed for around forty percent of the students at 
the beginning cf e'ich unit. However, the placement levels were not in- 
dependent cf previous placements.. 

3. There "was vsz significant difference on arithmetic qomputation or 
arithmetiq applicatlora.3 between those who changed levels three or more 
tines and these ">;h: changed two of fewer times. However, those who 
changed fever 7;^re better than those who changed more often on arithmetic 
concepts. 

^. There v.as ^ l-,igh=r correlation between average placement level and ^ 
achievement gair.s ^han between mathematical ability and achievement gains. 
5- Ov'er tr.e entire stident population there were significant gains over 
the soh'Cl ye^- :r. of the three arithmetic scores. * 

6. About half s^uients had a significant gain on each of the three 
scores. The 1 7 '.:=:.lf cf the students' had about the same ability but 
a lc>:er svera^'r rl^oev.ent level, o 

T 

Svenssoh, Zlils-Zri.?."^ Ability Grouping and Scholsistic Achievement. Report 
on a Five Year ^cllo\7-up S^:udy in Stockholm. Stockholm Studies in Educa- 
tional P3ycholc.^y;, ZIo, 5, ^Almquist & Wiksell. Uppsala (1962).-^-^ ) 

• The study involved all ((^xce|)t mentally retarded)^ students who were 
in the fourth '£rEie in Stockholm in the 195^-55 academic year. There were 
a total of t-l classes with approximately 11,000 students at the beginning 
of the study. 

On the n^rth side of the city students were in heterogeneously grouped 
classes fgr the first foui' grades and then were placed in "plus-select" or 
"minus-select" classes on the basis of abiliisy. 

On the south side of the city students stayed in heterogeneously grouped 
Classens till thee end of sixth grade at which time they were separated into 
the t\ro streams. 

Socioeconomic data i^as gathered as ^ell as IQ, reading, writing, and 
mathematics pre-scores in grade four. Tests were administered in the middle 
.'Of grade 6 and at the end of each'^of grades 7, 8, and 9. 

the plus-select students in each of the two systems were compared at 
three separate SES levels. The same was done for the minus-select students. 

Findings : ✓ - ^•'V' 

1. The time of selection had no effect on nlathematics scores either 'for 
the plus-select students or the minus-select students (this was not 'true 
for English). < 



rholen, ifcrbert A. ClassrOsin Grouping '^^'T Teachability- John Wiley & 
Sons, Inc., Kev; York (196?). 

Students involved in this study vera in grades eight through eleven. 
Fifteen teachers "vjere involved; some teaching geometry or advanced, algebra, 

. A student personality inventory v;as used which assessed those student 
personality characteristics v;hxch "v/Rre thenight to be related to "teachabili 

In the ^spring preceding the experimental year each teacher designated 
some of his current students as being "successful'^ and pother set as beirjg 
''utisuccessful". These students were administered the "personality assess-^ 
met:t '*- battery and a scoring key was worked out for each t'eacher v( differerft^ 
teachers had different views on "teachabili ty'O- These scoring keys were 
used during the fbllomng summer to select for each teacher an experimental 
class for the next year containing only students^ that the teacher thought 
would be easily teacJ^Vole. v 

A contrbl group was selected for each teacher by the school ^dministra 
tor using norr:al proced'jres. - 

kn apprcpriare achievement test was administered at the beginning and 
again at the end of the year. Achievement was defined to be gain on the 
test. Teacher assigned grades were also recorded. 

Findings : ' . ^ 

1. Teachabili":;' c::res v;ere positively correlated mth teacher assigned 
grades . ^ 

2, Teaz^hs^cili":/ sc:re3 did not correlate mth achievement. 

Thelen, Hercer": G*rcuping for Teachability. Theory into Practice, 
Vol. II rr;. rl-c?. ' 

f A brief 'lii^vs^lcn based on the above book. 

Tuckman, Bruce : Bierrr-an, Milton. Beyond Pygmalion: Galatea in the 

Schools. Paper presented at AERA,y4^few York, February (l97l). ED OU^ 077 

About t\r^ hundred junior high school students were involved in this 
study. 

The students had been assigned to ability levels, high, medium, and 
low, largely en the basis of teacher recommendations. The assignment 
was done indep evidently for different school subjects. 

Half of the students at eajch of the two lo^^fer ability levels were' 
assigned tc the experimental condition and were notified that they had been 
reassigned by the guidance department to the next higher level, (it was 
hypothesized that such an action A^rould increase the experimental students 
self concept and would result in increased achievement.) 

Standardized achievement and attitude tests were used. 

Findings : 

1. After one semester those who had been moved up did not do any better 
on a standardized test than those who had not. 

2. Those moved from the medium to the high level got better teacher re- 
comrnendations at the end of the semester but there was no difference on 
teacher assigned grades or on satisfaction. 
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Those moved from the low to the medium level got lower grades than those 
not moved and had less satisfaction. ' ^ 

In all ca^^es; those moved up did not do as v;ell as the students ori- 
ginally at the higher level. 

(ibte: The results for English and Social Studies were different.) 

/.alien; ITorman E. ; VowleS; Robert 0. The Effect of Intraclass Ability 
Grouping on Arithmetic Achievement in the Sixth Grade. Journal of 
Educational rsychology, Vol. 51 (1965) pp. '159-165. 

Four* sixth ^rade classes^ with a total of 112 students, were used 
in this study. 

There were t^;o classes in each of two schools, , Scores on a stan- 
dardized test ^±ven at the end of grade five were used to separate the 
students into tv;D xatclied and heterogeneous classes. Another form of 
the test 7va3 at the beginning of the school year to yheck on the 

matching and *c serve as a pre-measure. ' ' ^ ^ // ^ 

In each school one teacher used a grouping 'procedure during the 
first half of ""he year and a non-grouping procedure for the rest of the 
year. The c^sh^r "seacher used these procedures in the opposite order. 

In the :rr: '.ring procedure, the students within the class were 
divided int: f : r ahility levels (using the most recent administration 
of the test\ The "ceacher met with each group for at least three 20 
minute reri?d3 a vee':. The rest of the time the students wrked indivi- 
dually, hu"^. ' 3rE 5r.2:v.raged to help each other. Text materials were 
a-Dt)rocrlate ahility level. 

in the r:r.-rrrurir-3 -orocedure all students used the same text and 
were taurh* e -rr:;.c." They had the same amount of time for individual 
work as did "/.e ^irrerirr.ental students. 

A stani^r test vjas administered at the middle and at the end 
of the school ■v.ir. 

Findings : C ^ 

1. The treatr.er.t effect was^iot si^ificant. 

2. There was s significant teacher by treatment interaction. 

Wardrop, Ja.T.e3 L. , et al. Research and Development in R/I Units of T^-zo 

Elementary Schccls of Manitowoc, Wisconsin, 1966-6? . ED 019 796 , 

Eighty tr: third grade students were given a standardized arithmetic 

test. 

To each student a score \<}as assigned T^hich was twice the arithmetic 
score added to the IQ score. These students were divided into thirds 
by means of this classifying score and then stratified by sex. One 
fourth of each sex in each ability level were assigned randomly to a 
contr.01 class. Thus there were four classes, low, medium, high, and 
control. 

The low students were .given manipulatives and went slower than the 
others. The high ability students were given some enrichment. There were 
four teachers. Each one taughl: each class for four weeks. At the end of 
i(he 16 weeks a standardized test and a home made test were administered. 
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1. The average ability students in the homo.^enpous group performed better 
than those in the control group. 

2. The l0¥ ability students in the homogeneous group performed less well 
than those in the control group. 

5. For the high ability students neither form of grouping was better than 
the other. ^ 

West, Jeff; SieverS; Callie. Picperiment in Cross Grouping. Journal of 
Educational Research; Vol. jl96o) pp. 70-72. 

In thi^ stuiy the performance in mathematics of 28 secondary school^ 
students v/as exanined. 

These students 7rere of high ability and had received instruction in 
language arts aril in arithmetirc, in grades three through six, in cross- 
grade honiecgeneously grouped classes. Other instruction was a hetero- 
geneously grouped situation. 

^t" Teacher evar!:3tions of student, personality characteristics were ob- 
tained. 

Scores :n a standardised arithmetic test were also obtained. 
Findings : 

1. Leadershir '--as high among the top 25fo of these students but not among 
the tot) ICro. 

2. In'^ea-h :f ./r^Iez 7; 8, 9, and 10, these students scored above the 

national v.ezit'z ir. arithmetic. 

7;ilcox, r :-arih for the Multiple Effects of Grouping Upon the 

Gro-^rth eni 3^1-.-^' l?r :f Junior High School Pupils. Doctoral dissertation, 
Cornell Uciver;!-:; l?o3). 

/' 

' Over one thousand eighth grade students in sixteen rural schools were 
in this study. ' 

GrouDin^ practices varied from school to school. A measure of the 
homogeneity cf nental ages ^rithin a class was used to divide the schools 
into three grcurs: those using hetergeneous grouping^ those using some- 
what homogene::us grouping and those using quite homogeneous grouping^. 
It was observe! that there was little curriculum variation to /take 
advantage of such grouping as there was. '^^ 

Katheniatics scores and mental ages were obtained from the school 
records. An attitude inventory and a critical thinking test were admini- 
stered to all students. 

Findings: ^ ^ 

1. For the lower half of the IQ distribution, attitudes toward school were 
lower wh^n classes were more homogeneous. ^ ' \^ 

2. For upper. IQ students mathematics achievement went up when classes 
were more homogeneous. 

3. For upper SES students in the top half of the IQ distribution mathe- 
matics achievement went do\m when cTjasses were more homogeneous. 



52 



50 

h. For upp'.it' 3E3 atudents in the upper half of the IQ distribution the 
more homogeneous the class the l.o^.'/er attitudes v/ere toward school. 

Grouping seemed to Ihvc no effect on critical thinking. V 

Wilcox, John. A Search for the Multiple Effects of Grouping Junior Hgih 
■^'School Pupils. Peabody Journal of Education, Vol. I4I ( 196^0 pp. 216-225. 

A summary of his dissertation. 

VJillcutt, Robert E. .-.bility Grouping by Content Subject Areas in Junior 
High School Matherr.a*tic3, Doctoral dissertation, Indiana University (1967). 

A total of seventh grade students >jere used in this study. 

Half of ^.riase students were assigned to four first-period classes 
and served as the ccr.trols. The remaining half vras assigned to four 
second-period classes and vrere the experimental students. 

The controls vere assigned heterogeneously. The classes were.,inde- 
pendent, no student being moved -from one class to another. Normal pro- 
cedures vere usel. 

The experirzental students were assigned on the basis of a proficiency 
test given. bef:re eaah new subject matter unit, of which there were eight. 
There were '•.vc .caliun ability classes for each unit^ one 'high ability and 
one low ability. 

The "eai'-'.er:: "rr.e control .classes also taught the e!xjierimental 
classes. Tr.ay i^-^-a:::! "rhe ability levels they taught as the year pro- 
gressed. 

Fcr ^ir.c eicrerlr.er.'^ai classes, the teachers were encouraged to dif- 
ferentiate -:.-3 :u.'ri:';.urr. to adapt it to tiie ability level of the class. 

T"vc zze-r,iBiVii.zei t-jsts were administered at the* beginning of the 
school year, ^tvf.rr.^s in the control and experimental classes were 
matched on T:he basis of these tests, jQ matched pair? being designated. 

T;\''0 other standardized tests and an original test were administered 
at the end cf the school year. The last measured computa«tion, struc- 
ture, and the ccntent of mathematics covered during the year. 

An attitude inventory was administered at the beginning and the end 
of the year. 

• Findings : 

1. Periodic regrouping, on the basis of prognostic tests, did not result 
in significant: ^^hanges in achievement,, 

2. The attitudes of the experimental students improved more than those 
of the control students. 

Willcutt, Robert E. Ability Grouping by Content Topics in Junior High 
School Mathematics. The Journal of Educational Research, Vol. 63 (1969) 
pp. 152-156. 

A brief account of his dissertation. 
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illcutt, Robert E. Individual Differences— Does Research Ha/e any Ansv/ero 
for Junior High Mathematics Teachers? School Sciencis and Mathematics, 
Vol. 69 ;i969) pp.' 217-2^^;. 

A discussion based on his dissertation, • 



erry, Marie J.; Henderson; ^duard. Effects of Interage Grouping on Achieve- 
ment and Behavior. End of Year Report. Palinedge Public Schoo^ls, Bethpaf.e 
Hew York (l9o^). ED 0:>7 802 

Abcut five hundred eleinentary school students formed the experimental 
group for this stud^^'. About an equal number in another sch9ol served as 
the controls . ^ 

In the 3>nperirr.ental school 22 classes were formed which cVft across 
normal grade levels and thus were artifically heterogeneous. IJhus, for 
example, there 7;ere si:: classes containirrg students that would normally 
be in grade :ne ar*i ether students that wouM normally be in grade two. 
There were tl.ree ^las^es containing students from grade 1 through grade 
3; etc. 

Students in these classes worked in small groups or individually. 
The srr.all vere not always based on ability but could be formed 

for vari::us lea^' r.i. 

A stanlsrrfdiei achieveraent test \ias administered at the beginning 
and again at "r.^ "^f the year. An anj^iety test was used both pre- 
and pc^s*' sr: s ji: :.e"rie friendship test was administered. 

Find?' ngs ! 

1. On arit'.-r_:i- -"..173 T;as no overall significant difference between the 
twD sch":l2. H:'..e"2:r» in grades 1 and the experimental students scored . 
slightly hi£:l:er thar: the control students. 

2. Second grai^rs gained more if they were with first graders rather than 
with third gral^rs. However, for fifth graders it did not matter whether 
they -were with ycunger or older students. 

5. The experi.T.ental treatment had no significant effect on the amount 
of friendship entices, 

^4. The experimental treatment had no significant effect on anxiety. 
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